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In Asthmatic Attacks... 
AMPLE AIR IMMEDIATELY 


automatically measured-dose aeroso! medications 


@ Ready andin use in 5 seconds 
under any circumstance. 


@ Travels with the patient és 
anywhere .. .Catibe 
concealed in the hand. 
Can be carried in vest j 

« Dose is metered and 
medication is propelled 4 
automatically with single- 
stroke finger pressure. 
200. doses per vial. 


two bigns hogilators: 
_ isoproterenol or epinephrine? 


Isuproterenol sulfate, 2-0 ing. per 
~puspended in inert, nontoxic aerosdl 
Centains no aleoho!. Each measured 


Epinephrine bitartrate, 7.0 mg. per 
in inert, nontoxic aerosol 
Contains no'aleohol. Each measured” 

deve contains 0.15 mg. epinephrine. 
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Clarin can do this for 


your postcoronary patients 


WITHOUT CLARIN, turbid blood serum five hours 
after a fat meal: This unretouched dark-field photo- 
micrograph (2500X) shows potentially hazardous fat 
concentrations circulating in the blood stream of a 
patient after a standard fat meal. 


CLARIN is sublingual heparin potassium. One 
mint-flavored tablet taken after each meal effec- 
tively “causes a marked clarification of post- 
prandial lipemic serum.” Clarin facilitates the 
normal physiologic breakdown of fats, with no 
effects on the blood-clotting mechanism.’ It 
therefore provides important benefits for your 
postcoronary patients. 


Indication: For the management of hyperlipemia asso- 
ciated with atherosclerosis. 


Dosage: After each meal, hold one tablet under the 
tongue until dissolved. 


Supplied: In bottles of 50 pink, sublingual tablets, each 
containing 1500 I.U. heparin potassium. 


1. Fuller, H. L.: Angiology 9:311 (Oct.) 1958. 
2. Shaftel, H. E., and Selman, D.: Angiology /0:131 (June) 
i959. 


WITH CLARIN, clear blood serum five hours after a 
fat meal: After eating a standard fat meal as at left, 
the same patient has taken one sublingual Clarin 
tablet. Note marked clearing effect and reduction in 
massive fat concentrations in this unretouched photo- 
micrograph (2500X). 
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2Hrs. 3Hrs. 4Hrs. 5Hrs. 
Hours After Fat Meal 


Average serum optical density in 36 patients after fat 
meal with and without sublingual heparin.” 


6 Hrs. 


Fasting 
Level 


*Registered trade mark. Patent applied for. 


Leeming Ce. New York 17, N.Y. 
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for + positive anabolic gains 
+ marked sense of well-being 
+ direct control of your patient 


+ greater economy 


One injection of DuRABOLIN each week often induces a marked sense of well-being 
in the asthenic, undernourished, or “run-down” patient. Outlook and appetite 
improve. Sustained, positive nitrogen balance is established. Solid muscular tis- 
sue develops. Weight is gained without edema. The safest and most potent tissue- 
building agent, DURABOLIN is also the easiest to use and most economical. The 
physician injects it each week. There can be no unfilled prescription, no forgotten 
dose. Progress is observed directly. Adults: 25 mg. (1 cc.) i.m. weekly, or 50 mg. 
(2cc.) every second week. Children : half adult dosage. ORGANON INC., Orange, N.J. 


5-cc. vials 


Durabolin 


new, long-acting anabolic stimulant Nandrolone phenpropionate injection, ORGANON 


The Bulletin of The New York Academy of Medicine, Vol. 36, No. 5, May, 1960. Published 
Monthly by The New York Academy of Medicine, 2 East 103 Street, New York 29, N. Y. Entered as 
second-class matter February 3, 1928, at the Post Office at New York, N. Y., under the act of August 
24, 1912. Postage paid at New York, N. Y. Annual subscription United States and Canada $8.00. All 
other countries $9.00. Single copies 90c. 
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brand of prednisone-phenylbutazone 


Sterazolidin therapy 
in all forms 


The combined action of 
phenylbutazone and pred- 
nisone in Sterazolidin results 
in striking therapeutic benefit 
with only moderate dosage 
of both active agents. 


In long-term therapy of the 
major forms of arthritis, 
control is generally main- 
tained indefinitely with stable 
uniform dosage safely below 
that likely to produce 
significant hypercortisonism. 


In short-term therapy of more 
acute conditions Sterazolidin 
provides intensive anti- 
inflammatory action to assure 
early resolution and recovery. 


Sterazolidin®, brand of prednisone- 
phenylbutazone: Each capsule 
contains prednisone, 1.25 m 
Butazolidin® (brand of 
zone), 50 mg. ; dried aluminum 
hydroxide gel, ‘100 mg. ; Magnesium 
trisilicate, 150 mg. ; homatropine 
methylbromide, 1.25 mg. Bottles 
of 100. 


Geigy, Ardsley, New York 
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patient 


proven effective and outstandingly safe 


simple dosage schedule produces rapid, predictable 
tranquilization without unexpected excitation 


no cumulative effects, thus no need for difficult 
dosage readjustments 


* does not produce ataxia, change in appetite or libido 


* no danger of hypotension, depression, Parkinson- 
like reactions, jaundice or agranulocytosis 


does not impair mental efficiency or normal behavior 


Usual dosage: One or two * 

400 mg. tablets t.i.d. ® 
Supplied: 400 mg. scored tablets, } OW 
200 mg. sugar-coated tablets; 

or as MEPROTABS*— 400 mg. meprobamate (Wallace) 


unmarked, coated tablets. 


@TRADE-MaARK 


(i) WALLACE LABORATORIES / New Brunswick, N. J. 


, 
— 
" 


allergen high 


when air-borne tree pollens attack... 


BENADRYL 


antihistaminic-antispasmodic 

provides simultaneous dual control of aller- 
gic symptoms « affords antihistaminic action 
that relieves nasal congestion, lacrimation, 
itching, and sneezing * exerts antispasmodic 
effect for suppression of bronchial and gas- 
trointestinal spasms 


BENADRYL Hydrochloride (diphenhydramine hydrochlo- 
ride, Parke-Davis) is available in a variety of forms includ- 
ing: Kapseals,® 50 mg.; Kapseals, 50 mg. with ephedrine 
sulfate, 25 mg.; Capsules, 25 mg.; Elixir, 10 mg. per 4 cc.; 
and for delayed action, Emplets,® 50 mg. For parenteral 
therapy, BENADRYL Hydrochloride Steri-Vials,® 10 mg. 
per cce.; and Ampoules, 50 mg. per cc. 26060 
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PARKE, DAVIS & COMPANY + DETROIT 32, MICHIGAN 
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Maximal Absorption 
Acid stable, highly soluble 


Maximal Blood Levels 


Maximal Flexibility 

May be administered without regard to meals. 
However, highest absorption is achieved 

when taken just before or between meals. 


Maximal Oral Indications 
Indicated in infections caused by 
streptococci, pneumococci, susceptible 
staphylococci, and gonococci 


DOSAGE: For moderately severe conditions, 125 to 250 
mg. three times daily. For more severe conditions, 500 
mg. as often as every four hours around the clock. 


NOTE: To date, MAXIPEN has not shown less allergic 
reactions than older oral penicillins. Usual precautions 
regarding penicillin administration should be observed. 


SUPPLIED: MAXIPEN TABLETS, scored, 125 mg. (200,000 
units), bottles of 36; 250 mg. (400,000 units), bottles of 
24 and 100 tablets. MAXIPEN FOR ORAL SOLUTION, re- 
constituted each 5 cc. contains 125 mg. (200,000 units), 
in 60 cc, bottles. 


COMPARATIVE ORAL SERUM LEVELS” 
Fasting and Non-Fasting States / 250 Mg Dose 


Manpen. Fast 
Mampen Non-Fast 

V potassum Fast 
penn ithe V potaseum Nor-Fast 


AVERAGE SERUM LEVELS Mog./Mi. 


*Based on 3294 individual serum antibiotic deter- 
minations. Complete details available on request. 


MAXIPEN, the orally maximal penicillin, 
is a triumph of man over molecule; a 
product of Pfizer Research 


New York 17, N.Y. 
Division, Chas. Pfizer & Co., Inc. 
Science for the World’s Well-Being 
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ACTION / LOWER DAILY MILLIGRAM INTAKE / BROAD-SPECTRUM 
CONTROL IN GREATER DEPTH / CONSTANT PEAK ACTIVITY / 
EXTRA-DAY PROTECTION AGAINST RELAPSE 


*2,384 PATIENTS WITH INFECTIONS RANGING ACROSS 
THE SPECTRUM...87 PER CENT RECOVERED OR IMPROVED...MOST 
ON 600 MG.DAILY...ONLY 2 PER CENT DISCONTINUANCE BECAUSE 


OF REACTIONS CAPSULES, 150 mg. PEDIATRIC DROPS, 60 mg./cc., New DECLOMYCIN SYRUP, cherry- 
flavored, 75 mg./5cc. tsp., in 2 fl. oz. bottle—3-6 mg. per Ib. daily in four divided doses. 


Id: CLOMYCIN 


Demethyichlortetracycline Lederle 
*Clinical data compiled by Clinical Investigation Department, Lederle Laboratories. 


LEDERLE LABORATORIES, a Division of AMERICAN CYANAMID COMPANY, Pearl River, New York QD 
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44-PAGE 
COLOR @ 
BOOKLET } 
FOR 
YOUR 
PATIENTS 


Based on latest medically accepted information— i 
inviti To obtain complimentary supply of these booklets for 
in a simple, inviting format which the layman 4 your office, mail this coupon to Dannen Milk Products, Inc., 


will find easy to follow. Contents include authentic _ 22-11 38th Avenue, Long Island City 1, New York. 


height-weight charts ... clear explanation : Send copies of new diet booklet to 


of calories . . . basic meal patterns... key role of 
yogurt in dieting and many other facts. —— | Oe 
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antihistamine 


USES: ‘Perazil’ relieves the symptoms of 
sneezing, “incessant” itching, inflamed 
eyes, rhinorrhea, itching eyes, nose and 
throat, associated with: 

Hay Fever + Pollenosis * Pruritus 
¢ Urticaria * WVasomotor Rhinitis 
Allergic Dermatitis * Drug Sensitivity 


ADVANTAGES: ‘Perazil’ is both prompt 
and prolonged in effect, providing sympto- 
matic relief lasting 12 to 24 hours from a 
single dose. 


PRECAUTION: When drowsiness does 
occur it is generally mild and the usual 
precautions should be observed. No toxic 
effects related to either the blood-forming 


organs or the cardiovascular system are 
produced. 

DOSAGE: Adults and children over 8 
years, 50 mg. once or twice daily as re- 
quired. The dose may be increased in 
severe cases. 

Children from 2 to 8 years, 25 mg. (one 
sugar-coated tablet) once daily. 

Infants up to 2 years, 121% mg. (one quar- 
ter of a 50 mg. tablet) crushed and mixed 
with a spoonful of jam or syrup. 
SUPPLIED: Tablets of 25 mg., sugar- 
coated, bottles of 100 and 1000: 50 mg., 
scored, bottles of 100 and 1000. 


“PERAZIL’® brand Chiorcyclizine Hydrochloride 


& BURROUGHS WELLCOME & CO. (U.S. A.) INC., Tuckahoe, New York 
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Helps stop overeating 
CURBS APPETITE...RELIEVES DIET TENSIONS 


This new anorectic gives you 
dextro-amphetamine to curb 
your patient’s appetite. It also 
gives you Miltown to relieve 
the tensions of dieting which 
undermine her will power. 


and 400 mg. Miltown 


In prescribing Appetrol, you 
will find that your patient’s 
bad eating habits are consid- 
erably improved —and that 
she will stay on the diet you 
prescribe. 


Usual dosage: 1 or 2 tablets 

one-half to 1 hour before meals. a 
Each tablet contains: 5 mg. ef ro l 
dextro-amphetamine sulfate 


(meprobamate, Wallace). 


Available: Bottles of 50 pink, 
scored tablets. 


DEXTRO-AMPHETAMINE + MILTOWN® 


i) WALLACE LABORATORIES / New Brunswick, N. J. 
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relieves the persist 
pain arthritis 


DARVON COMPOUND 


(dextro propoxyphene and acetylsalicylic acid compound, Lilly) 


Darvon Compound combines the analgesic action of Darvon® 
with the anti-inflammatory and antipyretic benefits of A.S.A.® 
Compound. When inflammation is present, Darvon Compound 
reduces discomfort to a greater extent than does either analgesic 
given alone. 


Usual dosage: 1 or 2 Pulvules® three or four times daily. 
Also available: Darvon, in Pulvules of 32 and 65 mg. 


Darvon® (dextro propoxyphene hydrochloride, Lilly) 
A.S.A.® Compound (acetylsalicylic acid and acetophenetidin compound, Lilly) 


ELI LILLY AND COMPANY + INDIANAPOLIS 6, INDIANA, U.S.A. 
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JACKSON AND FREUD: THE RELATION 
OF DISSOLUTION TO REGRESSION * 


Louts 


Associate Attending Psychiatrist, The Mount Sinai Hospital, New York, N. Y. 


~ 1891 Freud described aphasia as a retrogression or disse- 

lution of the speech apparatus to an earlier mode of 

I, function under pathologic conditions, This point of 

view, based on the work of Hughlings Jackson, took 

sesesesesesese) issue with the localization theories then popular, It is to 

Freud’s contact with Jackson at this point that one can trace many of 

the basic ideas of psychoanalysis. Ideas here expressed concerning the 

“speech apparatus” were the forerunners of similar ideas in relation to 
the “psychic apparatus”. 

While Freud’s debt to Hughlings Jackson has long been acknow]- 
edged in psychoanalytic literature’*, neurologists have somehow over- 
looked the impact of Jackson’s concept of evolution and dissolution of 
the nervous system on psychoanalytic theory. May I briefly summarize 
those ideas of Jackson which, it seems to me, have become part of 
psychoanalysis, and show how the latter, in turn, could be of value 
to clinical neurology. 

Jackson’s primary thesis is that the functioning central nervous 


* Presented at The New York Academy of Medicine before the combined meeting of the Section 
on Neurology and Psychiatry and the New York Neurological Society, April 14, 1959. 
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system of the adult is the end result of an evolutionary or develop- 
mental process. The patterns of function and behavior dominant in 
the first stages of development come under the controlling influence 
of new patterns as the nervous system matures, These in turn become 
dominated by others which represent a still more advanced level of 
organization. The progression involves a transfer of influence from 
centers which are anatomically complete and comparatively well- 
organized at birth to others which in the adult state are still evolving. 
It also involves a transition from automatic behavior patterns to others 
which are under voluntary control’, The highest and most recently 
acquired functional patterns are also the most vulnerable to trauma. 
When the central nervous system is subjected to stress, the highest 
levels are most readily impaired, A direct consequence of impairment is 
that previously submerged patterns again dominate the clinical picture. 
For this reversal of the developmental process Jackson borrowed 
Spencer’s term dissolution. 

Freud’s account of the development of the psychic apparatus paral- 
lels the schema of Jackson. The period of infancy and early childhood 
is characterized by relatively simple and stereotyped patterns of be- 
havior, The latter, including the wishes and needs which motivate 
them, are associated with instinctual biological drives. In time these 
give way to other learned patterns which are socially more complex. 
The capacity to contact reality improves. The pleasure-seeking point 
of view which characterizes the first stages gives way to a more adult 
appreciation of the demands of reality. The thought processes respon- 
sible for this more realistic point of view which exert a controlling and 
regulating influence on the individual were referred to collectively by 
Freud as the ego and the super ego. The infantile impulses brought un- 
der their control Freud called the id. 

The automaticity of the earliest behavior patterns in Jackson’s 
scheme could be compared to Freud’s emphasis on the stereotypy of 
the infantile reactions and to his concept of the system Unconscious to 
which these basic drives are subsequently relegated. The predominance, 
at maturity, of voluntary behavior which Jackson emphasizes, is re- 
flected in Freud’s emphasis on the predominant role of the system 
Conscious, with its associated capacity for more flexibly adaptive be- 
havior in the emotionally mature adult. Under certain conditions of 
stress, the controlling influence of the ego and the superego becomes 
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impaired, The balance of power is upset and previously controlled in- 
fantile behavior patterns again dominate the clinical picture. To this 
reversal of the developmental process Freud applied the term regression. 

Jackson always made the point that dissolution is not necessarily a 
manifestation of disease. On the contrary, the state of health is char- 
acterized by “a rhythm of evolution and dissolution”*®. This rhythm is 
encountered regularly in sleep, in dreams and in reveries. Freud made 
exactly the same point about regression. “Find out about dreams,” said 
Jackson, “and you will find out about insanity.” “Dreams,” echoed 
Freud, “contain the psychology of the neuroses in a nutshell” *. Jackson 


often defined the severity of psychopathology in terms of sleep, regard- 
ing psychotic reactions analogous to light dreaming sleep as the least 
severe; those analagous to deeper sleep with somnambulism as the next 


grade in severity; and those analagous to deep dreamless sleep as the 
most severe. Recent psychoanalytic theory attempts a similar classifi- 
cation in psychoanalytic terms* *. 

Next in importance to Jackson’s concept of dissolution is his inter- 
pretation of symptoms in terms of negative and positive states, He in- 
sisted that a destroyed and therefore absent structure cannot of itself 
explain symptoms. It can only permit other intact and functioning 
structures to come to the surface, structures whose manifestations con- 
ceivably had been held in abeyance as long as the higher level con- 
trolling centers still functioned. He makes the comparison to an over- 
thrown government. The destruction of the governing body makes it 
possible for anarchic upheavals to occur. These and the gradual re- 
turn to a new order are manifestations of the groups and individuals 
who still remain, not of those who are destroyed, This concept is well 
illustrated by the following penetrating remarks of Jackson about a 
delirious patient’: “Besides his (the patient’s) not knowings there are 


his wrong knowings. He imagines himself to be at home or at work, and 
acts, as far as practicable, as if he were. Ceasing to recognize his nurse 
as a nurse he takes her to be his wife. His delirium is the (expression of ) 
. the survival of the fittest states on his then highest evolutionary level. 
Plainly he is reduced to a more automatic condition, Being, negatively, 


lost to his present real surroundings, from loss of function of the highest 


and latest developed and least organized nervous arrangements, he, 
positively, talks and acts as if adjusted to some former ideal surround- 
ings.” 
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In these extraordinary comments Jackson provides many ideas which 
are incorporated into the very foundations of psychoanalytic psy- 
chology. First of all, he recognizes here the adaptational significance 
of the patient’s behavior. Unable to adapt (or adjust, as Jackson puts it) 
to the realities of his illness and his hospital surroundings, he wishfully 
transforms his environment, In his delusional state the hospital is no 
longer strange and bewildering. In fact it is no longer the hospital but 
his own home. The nurse who attends him is no longer an impersonal 
stranger but is his own wife. In a negative sense he retreats from an 
unbearable reality. In a positive sense he tries to reestablish contact with 
reality by means of delusional transformations of his surroundings. The 
delusions are based on the memories of happier experiences in relation 
to some former ideal, Here is the model for the psychoanalytic concept 
of psychosis’®, No psychoanalyst would take issue with Jackson’s con- 
tention" that the clinical picture in psychosis is the result of the com- 
plex interaction of four factors: the depth of dissolution (or severity of 
regression), the patient’s premorbid personality, the specific environ- 
ment to which he is reacting, and the speed with which the dissolution 
takes place. 

Both Jackson and Freud puzzled over the relationship between the 
psychological and the physiological. Jackson stated"*: “In all our studies 
of diseases of the nervous system we must be on our guard against 
the fallacy that what are physical states in lower centers fine away 
into psychical states in higher centers; that, for example, vibrations of 
sensory nerves become sensations, or that somehow or other an idea 
produces a movement.” Freud made this point of view his own, With 
Jackson, he regarded che psychological as a dependent concomitant of 
the physiological’: "*. Both acknowledged that the bridge between 
matter and mind was for them an unapproachable mystery. Jackson 
toiled largely on one side, the matter side, of this bridge; Freud, on the 
side of the mind. Yet, though the paths they travelled ran parallel, they 
often met in non-Euclidean fashion. The following brief examples, 
selected from a larger group, will show how these points of view are not 
only parallel but mutually reinforcing. 

The Bender Face-Hand Test'*: The reappearance in the brain-in- 
jured adult of a pattern of response to double simultaneous cutaneous 
stimulation (DSS) which is present normally in childhood is a striking 
example of the Jacksonian concept of dissolution. The unexpected 
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dominance of the genital region of a three year old child of either sex 
on DSS is a striking confirmation from a completely independent line 
of investigation of basic psychoanalytic theory as to the existence at 
1 this early age of the so-called phallic stage. Thus, neurologic and psy- 
choanalytic data seem to concur in the idea that the genital organ is an 
important locus of the self-concept at this early age. The curious po- 
sition of the hand as the least dominant element in double simultaneous 


cutaneous stimulation also lends itself to logical explanation in psy- 
choanalytic terms'*. Suffice it to say that on the basis of a psychoanalytic 
approach the positive face-hand test in the brain-injured adult could be 
regarded as the sensory counterpart of instinctual grasping and sucking. 

“Pushing” in Cattle’*: Certain domestic animals (ungulates) with 
brain disease push their heads repeatedly and persistently against any 
vertical surface in their field of vision, In so doing the animals tend to 
slide the head along the vertical surface until it comes to rest in a corner, 
where it will stand indefinitely with its head pressed snugly against the 
two walls as they meet in the corner. This puzzling and apparently 
meaningless behavior becomes recognizable as one studies the behavior 
of the newborn animal in its search for the mother’s breast. Thus the 
phenomenon of “pushing” in the ungulate appears theoretically to be a 
counterpart of instinctual sucking and grasping in humans, These pat- 
terns tend to re-emerge not only in relation to brain disease but also 
as a response to fear or anxiety. Thus, dissolution in response to brain 


trauma parallels regression in response to emotional trauma, 

The Sense of Smell: Elsberg'®'* and his co-workers demonstrated 
that the sense of smell is more acute in normal children than it is in 
normal adults. One can anticipate this finding on the theory that the 
four-footed position makes olfaction a more important sensory avenue 
for contacting the environment, and that with the assumption of the 
upright position olfaction is surpassed by other sensory receptors. The 


youngster who is closer to the crawling phase of his development would 

be expected on the basis of this evolutionary theory to have more 
, sensitive olfaction than the adult. One would predict on the basis of 
the principles of dissolution and regression that adult patients with 
clouding of the sensorium would have hyperosmia when contrasted 
to normal adults. This was indeed Elsberg’s finding. It caused him to 
speculate that in some instances at least increased intracranial pressure 
was rendering the olfactory nerve hyper-irritable. The dissolution- 
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regression approach to the problem provides a more reasonable explana- 
tion. 

Fright Reactions After Electroconvulsive Therapy (ECT): Some 
patients, on waking up from ECT, react to the first face that they see 
with great terror. The thought occurred to me that the reaction of 
these patients was reminiscent of the terrified response of infants around 
the age of eight months when they are confronted with a strange face. 
Spitz’, who studied this phenomenon in detail, made the point that 
prior to this age infants do not usually distinguish between one face 
and another, A mother substitute is as acceptable as the mother, How- 
ever, starting at eight months of age, the infant makes a sharp and 
vociferous distinction. The sudden appearance of a stranger’s face, how- 
ever friendly, tends to elicit a reaction of terror, Spitz found that he 
could approach these children walking backwards without eliciting 
fright; that is, the back of the head of a stranger was regarded benignly, 
only the face had a traumatic effect. For example, he found that he 
could back right up to these children and engage their friendly interest 
by wiggling his fingers at them. Once the child was actively playing 
with his fingers he could turn around slowly without precipitating the 
terror reaction, Hypothesizing that the post-ECT patients had under- 
gone dissolution and regression to this “eight-month” reaction pattern, 
I sat with my back to patients who had previously awakened with 
terror. After a time the patient would awaken, scrutinize the back of 
my head with calm interest and inquire quietly who I was. At this 
point | would move my fingers playfully. The patient would take hold 
of my fingers and repeat the question. In a friendly voice I would greet 
him and slowly turn around. Like the eight-month old child, the post- 
ECT patient would now accept me without terror, This fact was con- 
firmed repeatedly in several cases, An interesting additional practical 
application of this phenomenon has been described by clinical psy- 
chologists who do testing of children. A child who is too frightened to 
make test drawings while the examiner is facing him will perform quite 
readily when the examiner turns his back. 

Voluntary Eye Movements: A final example concerns itself with 
the capacity to follow, on command, the movements of an object in 
the field of vision. It has been observed that the nursing infant will 
selectively follow the movements of the mother’s face at a time when 
it will disregard other moving objects with which one tries to engage 
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its attention, Spitz*® found that the child will also follow a balloon on 
which a face is drawn, or even a piece of paper on which there is a 
crude representation of a full face. An identical selective attraction 
to the moving human face can be demonstrated on neuro-ophthalmologic 
examination of the adult patient with clouded sensorium due to organic 
brain disease**. Thus, certain brain-injured patients who will disregard 
the request to follow the moving finger of the examiner will follow the 
movements of his face or that of a simple graphic representation of the 
face if instructed to do so, 

The presence of the Babinski sign and tonic neck reflexes at birth, 
their disappearance with growth, and their reappearance in later years in 
disease, are familiar examples of dissolution. Instinctual sucking and grasp- 
ing in the brain-injured adult seems to involve psychological regression as 
well as dissolution. Recently the suggestion was made that certain 
“psychosomatic” disorders involve dissolution in the reaction patterns 
of the autonomic nervous system as well as psychological regression”. 
It may be anticipated that research based on the combined principles 
of dissolution and regression will provide fruitful leads elsewhere. 

Conclusion: Dissolution of the central nervous system as measured 
in neurological terms and regression as measured psychologically tend 
to parallel each other. The normal developmental process in all its 
aspects sheds light on the behavior of the adult in health and disease. 
The work of Hughlings Jackson and that of Sigmund Freud fairly 
represent two aspects of a common point of view. While the foregoing 
simple examples, culled from personal experience, are not altogether con- 
clusive, they do, I think, illustrate a basic principle. 
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AN ANTHROPOLOGICAL APPROACH TO 
THE PROBLEM OF OBESITY* 


Hortense PowpeRMAKER, Ph.D. 


Professor of Anthropology, Queens College, Flushing, New York 


" AM THE only person participating in the Symposium who 
iF 4] has never done any research on the problem of obesity, 
H I > and who is decidedly not an expert on the subject. My 


role here as an anthropologist is to attempt to set the 
esesesesesesn problem in the context of the culture. In this day of 
specialists we cultural anthropologists are the specialists in a holistic ap- 
proach. In our studies of primitive or preliterate tribal societies, we 


have asked questions concerning relationships between different ele- 
ments of culture. How are the functioning of the family, the economic 
and class organization, the political system, the religious and magical 
beliefs, the values that men live by, related to each other and integrated 
in that abstraction we call culture? In this paper I shall give a cultural 


approach to the problem of obesity, raise questions, and, quite tenta- 
tively, offer some hypotheses, These will provide some understanding 
of the complexities of the problem and a basis for future research. 

In setting the problem of obesity in the frame of the culture of 
contemporary society, my focus will be on the roles of food and of 
physical activity in our value systems. Incidentally, | wonder why so 
much of the education designed to reduce the incidence of obesity is 
centered on food rather than on activity. Is it assumed that food habits 
may be modified more easily than those of physical activity? 

My basic questions are concerned with the symbolism of fatness 
and thinness in our society and the relationship of each to other symbols 
and to our values. | would be interested in differences in the symbols 
and in the relative strength of the same symbols in class, ethnic, re- 
ligious, sex, and age groups, and among individuals. | would assume that 
there might be conflicting values concerning fatness and thinness, about 
eating and physical activity, as there are in many other areas of our life, 
and that some of this conflict might stem from the fact that we live in 


* Presented as part of a Symposium on Prevention of Obesity, sponsored by the American Heart 
Association and held at The New York Academy of Medicine, May 26, 1959. 
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a rapidly changing society, where traditional values linger beside new 
ones. I would also be interested in the cultural study of people who are 
not obese as well as those who are, i.e., some kind of control group in 
which variables are limited. As an anthropologist, | am naturally inter- 
ested in a comparative approach, i.e., the symbolism of obesity and 
thinness in other cultures and the many-sided role of food and eating 
in them, assuming that this comparative knowledge would illuminate 
the problem in our society. 

Beginning with the last point, let me summarize briefly some relevant 
facts from pre-literate, tribal societies. In a large number of these 
societies the economy was a subsistence one, whether characterized by 
food gathering, hunting, fishing, agriculture, raising cattle, or some 
combination of these activities, A major part of all activity was con- 
cerned with the production of food. Tools were crude—a wooden hoc 
and a stone axe. The only means of transportation was by foot or canoe 
Food-growing plots were often several miles from the village; the clear- 
ing of the dense bush in tropical and semi-tropical parts of the worla 
by the men was a strenuous job, as was also the planting and weeding 
by the women. Strenuous physical activity was the norm for men and 
for women, whatever the type of economy. But although everyone 
worked hard and long in the production of food, hunger was a com- 
mon experience. Famines and periods of scarcity were not unusual. 
Seasonal changes, plagues, pests, and many other natural causes 
tended to produce alternate periods of shortage and relative plenty. It 
is, therefore, not difficult to understand that gluttony, one of the origi- 
nal sins in our society, was an accepted and valued practice for these 
tribal peoples whenever it was possible. In anticipating a feast a 
Trobriand Islander in the Southwest Pacific says, “We shall be glad, 
we shall eat until we vomit”, A South African tribal expression is, “We 
shall eat until our bellies swell out and we can no longer stand”. 

The function of food and eating was, and still is, not restricted to 
the biological aspects, Food is the center of a complex value system and 
an elaborate ideology centers about it. Religious beliefs, rituals, prestige 
systems, etiquette, social organization, and group unity are related to 
food. Throughout the Pacific, in Africa, and in most other parts of 
the tribal world, kinship groups work together in the production of 
food. Distribution of food is part of traditional obligations between 
people related biologically and through marriage ties, between clans, 
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and between chiefs and their subjects. The accumulation of food, par- 
ticularly for ritual occasions, is a major way of obtaining prestige. 
At all significant events in the individual’s life history—birth, puberty, 
marriage, death—there must be a feast, and the amount of food reflects 
the prestige of those giving it. Less formal but of equal significance, 
is the relationship of food-giving to hospitality, valued even more 
among tribal peoples than among ourselves. 

The importance of food is not limited to relations among the living. 
It plays a significant role in relationships with dead ancestors and 
gods. Offerings of food are made to them, so that they will grant the 
requests of the living and protect them from sickness and other mis- 
fortunes. The spirits of the dead and the ancestral gods presumably 
have to eat and, among some tribes, observe the same eating etiquette 
as do the living. In Haiti the gods are very demanding, and providing 
their food becomes a means of controlling and manipulating them, for 
the gods depend on men for their strength. In the same country death 
is symbolized in many instances as being “eaten” by evil gods and, in 
a modern context of a railroad accident, the locomotive is said to be 
a machine that eats people. This oral aggression of evil gods (and, 
presumably, the locomotive, too) is regarded as being motivated by 
the desire to acquire strength through being fed*. The function of food 
in magical and religious practices throughout the world is well known, 
and food taboos are part of many religious rituals in both tribal and 
modern societies. We could go on almost indefinitely describing the 
social role of food* °. 

But we turn now to the more personal role of food for the individ- 
ual. The infant’s first relationship with his mother is a nutritive one. 
In primitive societies it is fairly common for a child to be nursed at 
his mother’s breast for several years. For the infant in all societies, 
suckling and eating appear to be among the earliest sensory experiences 
and pleasures. The psychoanalysts call it the oral stage. We tend to 
agree with them that early infantile experiences have lasting effects. In 
some tribal societies such as the one I studied in the Southwest Pacific, 
the stomach is the seat of the emotions. “Bel belong me hot” is the 
pidgin English way of expressing deep feeling, whether occasioned by 
anger, sexual desire, or eating well®. The same concept appears in Africa 
and other parts of the world. 

Given the scarcity of food and the ever-present fear of famine in 
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many tribal societies, the significant social role of food, and the lasting 
impact of the infant’s first sensory satisfactions, it is not surprising to 
find that stoutness or some degree of obesity is often regarded with 
favor. This is particularly true for the concept of female attractiveness. 
Among the Banyankole, a pastoral people in East Africa, when a girl 
began to prepare for marriage at the age of eight, she was not permitted 
to play and run about, but kept in the house and made to drink large 
quantities of milk daily so that she would grow fat. By the end of a 
year she could only waddle. “The fatter she grew the more beautiful 
she was considered and her condition was a marked contrast to that of 
the men, who were athletic and well-developed.” The royal women, 
the king’s mother and his wives, vied with each other as to who should 
be the stoutest. They took no exercise, but were carried in litters when 
going from place to place’. 

Among the Bushmen of South Africa, the new moon is spoken of 
as a man because of its slenderness, and the full moon is a woman be- 
cause of its roundness, Masculine and feminine endings are given to 
the same roots to denote sex: male endings for strong, tall, slender 
things and female for weak, small, round ones*. Today in a mining 
community on the Copperbelt of Northern Rhodesia where I have done 


fieldwork, in one popular song a young man sings, 


“Hullo, Mama,* the beautiful one, let us go to town; 

You will be very fat, you girl, if you stay with me”. 
The standard of beauty for a woman here was not the fatness which 
we mentioned earlier, but rather a moderate plumpness, 

Summarizing briefly for tribal pre-literate societies, we note that 
hunger was common and that a high proportion of men’s and women’s 
energy was spent in producing enough food to stay alive; that food was 
not only a biological necessity, but that its social and psychological 
functions were also very significant. The giving of food was a promi- 
nent part of all relationships: between kindred, between clans, with 
dead ancestors, and with gods. Food played a role in ritual, magic and 
witchcraft, and in hospitality. The accumulation of food was a mark of 
great prestige. Fatness was a mark of beauty and desirability in women. 

We turn now to our contemporary society. It is characterized by 
an economy of plenty as compared to the economy of scarcity in tribal 
societies. We eat too much, We have too much of many things. Ac- 


* “Mama” is a term of address for a woman. 
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cording to the population experts, there are too many people in the 
world, due to the decline in mortality rates. A key theme in this age of 
plenty—people, food, things—is consumption, We are urged to buy more 
and more things and new things: food, cars, refrigerators, television 
sets, clothes, etcetera. We are constantly advised that prosperity can be 
maintained only by ever-increasing consumption. This is in sharp con- 
trast to our own not too distant past, when saving and thrift were among 
the prized virtues and emphasis was on production rather than con- 
sumption. 

Another important change in our modern industrial society is that 
physical activity is almost non-existent in most occupations, particu- 
larly those in the middle and upper classes, We think of the ever- 
increasing white-collar jobs, the managerial and professional groups, 
and even the unskilled and skilled laborers in machine and factory pro- 
duction. For some people there are active games in leisure time, prob- 
ably more for males than females. But, in general, leisure time activities 
tend to become increasingly passive. We travel in automobiles, we sit 
in movies, we stay at home and watch ielevision. Most people live too 
far away to walk to their place of work. Walking for pleasure is very 
rare. Former President Truman’s daily walk is regarded as one of his 
peculiarities. The trend for those who are advised to take exercise and 
who also have the necessary wealth is a passive form—massage, the 
electric table which vibrates the body, and other electrical devices. 

But while people may exercise less and live in an economy of plenty, 
they are becoming increasingly aware of the problem of obesity. There 
is a continuing enlargement of our knowledge of nutrition, of the rela- 
tionship between obesity and certain diseases, and to health and longev- 
ity in general, and a wide popularization of this knowledge. This past 
month we had a “Nutrition Week”, and every day our mass media— 
newspapers, radio and television—carry information about food and its 
relationship to health, disease and physical attractiveness. 

Our standards of beauty, particularly for the female, have under- 
gone a great change from tribal societies and from our own past. 
The slender, youthful-looking figure is now desired by women of 
all ages. The term “matronly”, with its connotation of plumpness, 
is decidedly not flattering. Although the female body is predisposed 
to proportionately more fat and the male to more muscle*, the 
plump or stout woman’s body is considered neither beautiful nor 
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sexually attractive. Our guess is that a hundred years ago the term 
“matronly” was not unflattering. The role of a wife today as an active 
sex mate, as compared to her role in our more Puritanical past with its 
emphasis on motherhood rather than on the pleasures of sexual experi- 
ences, may be significant in this context. For this and for other reasons 
the contemporary cult of youthfulness appears to be stronger among 
women than among men, At almost any middle and upper class gather- 
ing of middle-aged men and women, a large proportion of the latter 
will have dyed their hair, while most of the men will have the symbolic 
grey hair of aging. It is generally assumed that physical attractiveness 
is more important for the female than for the male in their respective 
search for a mate. Success, wealth, and vigor are significant eligibility 
criteria for potential husbands and fathers. Of course, sex appeal is 
important for men, too, but it seems not to be so much associated with 
seeming youthfulness as it is for women. 

However, the cult of youthfulness is not confined to women. As sci- 
ence enables us all to live longer and longer, men and women want to re- 
main young longer and longer. This is not a new desire. The quest for the 
fountain of youth is one of the well-known themes in mythology. The 
desire to remain healthy and “fit” as long as possible seems quite normal 
to us. Yet our excessive need to /ook young may also be related to other 
trends in our culture. Middle-aged people often find it difficult to get 
jobs, and they are faced with enforced, and sometimes unwanted, retire- 
ment at a fixed age. The cult of youthfulness may also have some con- 
nection with our apparent concern about sexual potency and sexual 
pleasure. Many books and articles discuss these as a difficult problem, 
and their large sale presumably indicates considerable anxiety about 
sexuality in our culture. Do people with this kind of anxiety have more, 
or less, difficulty in dieting and keeping their bodies young-looking? 

We have indicated a number of strong trends in our culture which 
run counter to obesity. The desire for health, for longevity, for youth- 
fulness, for sexual attractiveness is indeed a powerful motivation. Yet 
obesity is a problem. Otherwise, we would not be participating in this 
Symposium. We ask, then, what cultural and psychological factors 
might be counteracting the effective work of nutritionists, physicians, 
beauty specialists, and advertisements in the mass media? We have a 
number of hypotheses. We think there may be considerable ambiva- 
lence for many people in regard to being fat or thin, to over-eating or 
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to dieting. This ambivalence could, in turn, come from conflicting pat- 
terns in our culture. 

I have a hypothesis that, consciously or unconsciously, our symbol- 
ism for a maternal woman is on the plump or obese side. There is the 
figure of a pregnant woman and, as already indicated, the infantile 
satisfactions gained from food given by a mother or mother-surrogate. 
The image for mother and for mate may be in conflict. 


Then, too, food is a very significant symbol in our prestige system. 
The kind of food, the quantity, and the manner in which it is served are 
among the important criteria of social class. In most tribal societies, even 
those with a highly stratified social system, everyone—royalty and com- 
moners—ate the same kind of food, and if there was famine everyone 
was hungry. In our society there are sharp distinctions. Although there 
are probably relatively few people today who know sustained hunger 
because of poverty, poor people eat differently from rich people. 
Fattening, starchy foods are common among the former, and in certain 
ethnic groups, particularly those from southern Europe, women tend 
to be fat. Obesity for women is therefore somewhat symbolic for lower 
class. In our socially mobile society this is a powerful deterrent. The 
symbolism of obesity in men has been different. The image of a success- 
ful middle-aged man in the middle and upper classes has been with a 
“pouch”, or “bay-window”, as it was called a generation ago. We are 
all familiar with pictures of this type, resplendent with gold watch 
chain across the large stomach, Today this particular male class-symbol- 
ism is changing, probably because of the increased knowledge of the 
relationship of obesity to heart-malfunctioning and to other diseases. 

Although slenderness becomes increasingly a symbol of social status, 
the food of the wealthy is still rich and plentiful, and their dinner 
parties are often, quite literally, a sign of conspicuous consumption. 
With the ever-increasing diversity of foods, food has become not only 
a matter of social status, but also a mark of one’s personality and taste. 
More and more people are becoming gourmets, and with the declining 
number of servants, the hostess—and often the host, too—display their 
individual style and taste in cooking’’. We become more personally 
interested in food as we become more aware of the problems connected 
with overeating. 

The giving of food to people who are in trouble is a still widely 
prevailing folk custom and is reflected in our radio “soap operas”. When 
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someone is having marital or financial problems, or when there is illness 
in the family, a good neighbor brings in food and says, “You must eat 
to keep up your strength”. The same correlation of eating with strength 
runs through many food advertisements, particularly those designed 
to reach young, growing children in the television audience. It would 
be interesting to do an analysis of the mass media advertisements of 
food which are directed toward children. It would be equally desirable 
to analyze the advertisements concerning reducing foods, pills, and 
other products, directed toward adults. 

Our symbols for fatness or thinness are not clear-cut, as old and 
new patterns mingle. We have the beliefs that fat people are good- 
natured, contented, likable, funny, and also that they are foolish, 
“greasy”, and greedy. There is the well-known image from Shake- 
speare’s Julius Caesar, in which Caesar prefers his followers to be fat, 
and fears those who are lean and hungry*. A study of heroes and 
heroines and villains in our mass media, in terms of their fatness and 
thinness, might be revealing. I cannot offhand remember any fat movie 
villains, male or female. But this would be interesting to check. 

While the family in our society is no longer an economic unit for 
the production of food, as it was in primitive society, the family meal 
remains one of the few times when the family is united and drawn 
together. Parents still are the givers of food, and most of us are aware 
of the intense interest with which young siblings watch mother cut a 
pie and their anxiety over whether the slices are even. This is true in 
homes where food is plentiful, and obviously food is a symbol for the 
mother’s favoring or not favoring one child more than another. 

Eating well, a full stomach, is still one of our main ways of achiev- 
ing a state of euphoria. A really good dinner sets all of us up. This is 
probably connected with the fact that one of the earliest forms of 
security and of sensory pleasure is connected with the intake of food. 
and that about it are centered the first human relations. The eating of 
food and the giving of it thus remains a symbol of love, affection, and 
friendliness, as well as a source of pleasure in itself. 

It is often stated and rather commonly believed that indulgence in 
overeating is a Conscious or unconscious compensation for frustration 


* “Let me have men about me that are fat, 

Sleek-headed men, and such as sleep o’nights: 

Yond Cassius has a lean and hungry look; 

He thinks too much: such men are dangerous.” 
Shakespeare, William, Julius Caesar, Act I, Scene 2. 
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or neurotic problems, We ask a further question: why do some people 
seek this form of compensation rather than another form? Is there, for 
instance, one type of person who tends to be alcoholic and another to 
overeat? A number of studies have indicated a comparatively low rate 
of alcoholism among Jews" *. They show that sobriety is a strong 
moral virtue among orthodox and pious Jews, and that drunkenness is 
associated with the outgroup, the Gentiles. The Jewish norms of 
moderate drinking and sobriety are bound up with the ceremonial and 
ritual observances, with their religious beliefs, and with the value of 
remaining separate from Christians. It is assumed that Jews have the 
same proportion of neurotic and other problems that could lead to 
alcoholism as do Christians. The norms favored by any group for meet- 
ing problems are part of its culture and are internalized in childhood. It 
would be interesting to find out whether overeating and obesity are 
more common among orthodox Jews than among reformed Jews and 
Christians of the same class, We think, too, that there could be regional 
as well as religious differences in attitudes toward obesity. One suspects 
that there would be considerable difference between the South and 
New England. 

We have a number of other questions concerning possible correla- 
tions of cultural and psychological factors with obesity. Is the ability 
to diet, and to diet consistently, related to belief in a measure of control 
over one’s fate? Is it related to the strength of the belief in science? Is 
obesity correlated with orientations toward asceticism versus sensory 
pleasures? Has there been any study of obesity among monks and nuns? 
Do people who value sensory pleasures in general, such as those derived 
from perfumes, from physical contacts, from sexual experience, demon- 
strate an ability to diet more, or less, successfully than others? The 
degree of emphasis on sensory pleasure may be culturally determined, 
may vary from one historical period to another in the same culture, 
and from one class and ethnic group, And within each group there can 
be variations due to genetic idiosyncratic factors in the life history of 
individuals. 

There are time limits to the number of questions we can raise. We 
have tried to indicate some of the cultural factors underlying the 
problem of obesity. Our society, with its economy of plenty and lack 
of physical activity, as compared to the economy of scarcity and the 
hard physical work in tribal societies, provides increasing opportunities 
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for people to eat more food and to become obese. At the same time, 
other cultural factors, such as the knowledge of nutrition and of the 
relationship of obesity to disease and longevity and the popularization 
of the knowledge, our cult of youthfulness and the emphasis on the 
beauty of the slender body, particularly for the female, our class 
stereotypes, all tend to keep people from taking advantage of the 
opportunities to gorge on food, Yet there are many who overeat. We 
have hypotheses that this may be related to our deeply imbedded desire 
for the euphoria which comes from a full stomach, with other sensory 
indulgences or a lack of them, with conflicting imagery about a moth- 
erly woman versus a sex mate, with the use of food as a status symbol 
and as an expression of personality tastes, and with cultural norms about 
food and standards of beauty in different religious, class, ethnic, and 
regional groups. We have asked a number of questions relating to 
possible cultural correlations, for which there is no data. Mainly we 
have tried to show some of the intricate and complex ramifications of 
eating and of obesity in the tribal societies of the past characterized by 
too little food, and in our contemporary culture characterized by too 
much food. 


I am much indebted to my friend and colleague, Dr. George Grosser, for his critical 
reading of the manuscript of this paper and for his helpful suggestions. 
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INFLUENCE OF OBESITY ON MORBIDITY 
AND MORTALITY * 


Hersert H. Marks 


Assistant Statistician, Metropolitan Life Insurance Co. 


INTRODUCTION 


HE influence of overweight on health is by no means a 
new subject, but has received increasing attention in 
recent years. In fact, we are on the eve of the publica- 
tion of a very large-scale study of mortality in relation 

esesesesesese) §to build and blood pressure which will cover the experi- 
ence of a number of companies over the period 1935 to 1955. Unfortu- 
nately, the data of that study are not available for this meeting. Several 
of the more recent contributions on the subject have come from us at 
the Metropolitan and have provided new and original data. In this 
presentation I shall cite, insofar as possible, the latest studies that are 
pertinent, although many of the good and fundamental investigations 
in the field are not new and cannot be ignored in any consideration of 
the subject. 

I shall put repeated stress on the relationship of obesity to diseases 
of the heart and circulatory system, This is warranted by the increasing 
dominance of these conditions as causes of chronic illness and death. 
Consider, for example, that last year 55 per cent of the more than one- 
half billion dollars paid out in death claims by the Metropolitan was 
accounted for by deaths from cardiovascular-renal diseases. Only 20 
years before, the proportion was 43 per cent. Consider also that for 
white men at age 25, the chances of dying from one of these diseases 
before age 65 are 16 in 100, out of the total for deaths from all causes 
of 31 in 100'. 

How do we identify the obese or the overweight? The latter is the 
term that we much prefer to use, Various measures have been proposed, 
but for practical purposes in analyzing data on large groups of people, 
we and others have had to depend, for the most part, on an arbitrary 


* Presented as part of a Symposium on Prevention of Obesity, sponsored by the American Heart 
Association and held at The New York Academy of Medicine, May 26, 1959. 
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definition based upon deviations from average weight for height, age 
and sex. Admittedly, this leaves much to be desired, but the range of 
weights and classifications used in our studies is great enough to differ- 
entiate the thin, the obese, and various weight subdivisions in between. 
Until other rapid and reproducible measures are devised, these simple 
height-weight criteria will continue to serve the purpose. 

The available data on the influence or association between body 
weight and morbidity and mortality are generally in good agreement. 
The mortality data are far more abundant, more comprehensive, and in 
many ways, more satisfactory than those on morbidity. Useful data on 
the relationship of weight to morbidity are largely restricted to those 
on chronic disorders. The relationship of weight to acute and short- 
term disorders is rather obscure because their incidence varies so widely 
and is influenced by so many factors that any effect of weight per se 
would be difficult to isolate and evaluate even if the necessary basic 
records were available. Moreover, industrial absenteeism records, which 
form the basis of many morbidity studies, show that a very large part 
of the short-term absences from work, allegedly due to illness, are 
ascribed to acute respiratory and digestive disorders and accidents, 


Lire INsuRANCE Stupies oF RELATION To Bopy BuILD 


Accordingly, I shall present first the pertinent facts from mortality 
studies. As is well known, they are derived from life insurance experi- 
ence. The data for them have been collected over a longer period of 
years and have been periodically analyzed. The volume of data is large 
and amenable to accurate evaluation, The studies are designed to 
measure long-range effects. The aim of these studies is by no means 
academic. It is to determine which groups, if any, classified by build, 


show sufficient excess of mortality to warrant the charging of extra 
premiums, This is in accord with insurance practice and policy to 
assign an equitable rating to each applicant for insurance. Life insurance 
is a highly competitive business. Comparative costs are closely related 
to the proper selection and rating of applicants to produce a satisfactory 
mortality rate in the various classifications of risks. Thus, the attitude 
of insurance companies with respect to the build of individuals is quite 


objective. 
We may briefly consider the nature and characteristics of the data 
in these life insurance studies, Applicants are classified either according 
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to absolute or per cent deviations from average weight for height and 
age. The initial selection of cases and the subsequent evaluation are 
entirely independent. The evaluation is based on detailed comparisons 
of the mortality in each weight classification with the contemporaneous 
mortality experience on all standard insured risks, i.e., those insured at 
regular premium rates. These studies generally relate to presumably 
healthy persons, selected for insurance after medical examination, These 
persons are in better than average economic circumstances, are free of 
serious defects and are engaged in safe occupations, In this way major 
extraneous factors which could influence the results are avoided. Ob- 
viously, the cases included in these studies do not represent a cross- 
section of the population, but are comparable with the standard risks 
against whom they are measured. To the extent that more serious im- 
pairments are more common in overweight persons than in those of 
lesser weight, the results understate relatively the mortality associated 
with overweight. 

Life insurance studies of mortality in relation to build include three 
joint investigations* to which a number of companies contributed data, 
and an even larger number of studies by individual companies on their 
own experience®, The first of these studies goes back to the beginning 
of the century; the latest are concerned with the past decade. While 
there are differences in detail, the results are consistent in showing that 
overweight of even moderate degree—say 10 to 20 per cent—is asso- 
ciated with a significant elevation of mortality and that the amount of 
excess mortality increases with the degree of overweight. Moreover, 
while in the earlier studies a moderate degree of overweight was found 
to be advantageous in younger persons, this is no longer true because 
the disadvantage of underweight existing heretofore has been virtually 
eliminated as a result of the huge reduction in mortality from tuber- 
culosis and pneumonia, which then were primarily responsible for the 
high mortality among young underweights. 

The many studies are likewise consistent with regard to the causes 
of death which account for the adverse record of overweights. All of 
them showed that this is due primarily to excessive death rates from 
diseases of the heart and circulatory system, diabetes and biliary tract 
disease. These conditions, and especially heart and circulatory dis- 
orders, have come to account for an increasing proportion of total 
deaths as a result of the decline in the infectious diseases. Accordingly, 
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- Percent Actual of Expected Decths 
Mortality: 


(Death rotes of men accepted for 
standard insurance = 100%,) 
By Age at 
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20-29 
30-39 


180%, 


131%, 


By Degree 


Marked te 


Fig. 1—Mortality of men rated for overweight. 


Experience of Metropolitan Life Insurance Company. 
Substandard Ordinary Issues. 1925-1934, traced to 1950, 


the disadvantage of the overweight as compared with lighter weight 
groups is relatively more marked than ever before. 

Because the general trends in all of these studies are so much alike, 
it will suffice to show facts from the latest study only**. This was made 
by the Metropolitan Life Insurance Company and was limited to those 
applicants accepted for insurance who were charged higher premium 
rates solely because of their overweight. It covers about 26,000 policies 
on male lives and 25,000 policies on female lives between ages 20 and 
64 issued between 1925 and 1934 and traced to the policy anniversary 
in 1950. As is customary in life insurance studies, results are reported 
in terms of the percentage ratio of actual to expected deaths, the ex- 
pected deaths being computed on the basis of contemporaneous experi- 
ence among standard risks. | would interject a word of caution about 
the interpretation of these figures. A ratio of 200 per cent, or double 
the expected mortality, does not mean a reduction of one-half in the aver- 
age length of life of a group with such an unfavorable experience. The 
two measures have no simple and direct relationship. The high ratios do 
reflect a moderate but often preventable curtailment of longevity, vary- 
ing according to the degree of excess mortality and other factors. 
Figure 1 shows the facts for men, classified according to the age at 
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Taste I—~MORTALITY AMONG MALES LIMITED TO SUBSTANDARD 
INSURANCE BECAUSE OF OVERWEIGHT 
Observed ratios of actual to expected deaths and estimated ratios on 
basis of mortality in “optimal weight” group 
Experience of Metropolitan Life Insurance Company, Ordinary Department, 
issues of 1925-—1934, traced to policy anniversary in 1950 


Per Cent Actual of Expected Deaths 
Estimated on basis 
A ge Group of mortality in 
at Issue Observed “optimal weight” group* 


20—29 180 194 
30—39 169 
40—49 152 
50—59 131 


77% and 50-59—79Q%. (Ref. 2c, 
p. 38) 


examination for insurance, and by degree of overweight. For the 
latter, the cases were classified according to our rating standard, which 
is not based upon absolute or relative amount of overweight. The 
moderate overweight among the males in the study would average 30 


to 35 per cent overweight and among the females 35 to 40 per cent 
overweight, the marked overweight group would average 10 to 15 per 
cent higher. It is clear that in all the categories shown, the mortality is 
significantly elevated. Proportionately, the record among males is 
worse at the younger than at the older ages at issue. Those who are 
most overweight show the greatest excess in mortality. 

The situation among the overweight women is the same, in major 
respects, but differs in certain details, e.g., that the relative mortality 
by age shows no particular trend. 

A more rigorous measure of the excess mortality among these over- 
weights is to compare them with weight groups showing the lowest 
mortality. For this purpose contemporaneous data are not available, 
but we have made computations, using the mortality in the “optimal 
weight” class in the Medical Impairment Study, 1929, as a standard. 
These computations are shown in Table I. On this basis, the mortality 
ratios among the overweights in this study are of the order of 200 per 
cent in age groups up to 50, and 165 per cent for those aged 50 to 59 at 
entry. 


Table II shows the relative mortality from principal causes of death 
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Taste II—PRINCIPAL CAUSES OF DEATH AMONG MEN AND WOMEN 
RATED FOR OVERWEIGHT 


CAUSE OF DEATH MEN WOMEN 


4 (Death Rates of Persons Accepied Per Cent Actual Per Cent Actual 
for Standard Insurance — 100%) of Expected Deaths of Expected Deaths 


Principal cardiovascular-renal diseases 149 177 
Diabetes mellitus 383 372 
Cirrhosis of the Liver 249 147 
Appendicitis 223 195 
Biliary calculi (gallstones) 206 284 
. Cancer—all forms 97 100 
Leukemia and Hodgkin's disease 100 110 
‘Tuberculosis—all forms 21 35 
Pneumonia—all forms 102 129 
Ulcers of stomach and duodenum 67 
ia Suicide 7 73 
“i Accidents—total 111 135 


* Deaths too few to warrant calculation of mortality ratio. 
Note: Italics denote that the deviation from the Standard is not statistically significant. 


Experience of Metropolitan Life Insurance Company. Substandard Ordinary Issues, 
1925-1934, traced to 1950. 


among men and women, This part of the analysis is limited to attained 
ages 25 to 74. First, attention should be given to the facts for the heart 
and circulatory disorders because of their outstanding position in the 
total mortality picture. Among males, the death rate from this group of 
causes was about one and a half times that among male standard risks, 
and among females, it was about one and three-quarters times that of 
female standard risks, Diabetes shows the largest relative excess mor- 
tality among the major causes, with a death rate about four times as 
high as that of standard risks among both men and women, The mor- 
tality from cirrhosis of the liver, gall stones and appendicitis was double 
or more that of standard risks among males and was excessively high 
among females also. It is notable that although the mortality from 
cancer in the aggregate was not elevated, the mortality from cancer 
of the biliary tract was significantly in excess of the expected. 


RELATIVE FREQUENCY oF IMPAIRMENTS AMONG OVERWEIGHTS 


Studies of the association of overweight with morbidity and impair- 
ments are quite numerous but are so heterogeneous in character that it 
is often not possible to make direct comparisons between them, and 
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Blutdruck 


50-54 06. Jahre 
Experience of German Life Insurance Companies, 1955-1956 (Doring) 


Fig. 2—-Average blood pressure of men, 170-174 cm. tall, in relation to weight and age. 


one must be content to ascertain what general tendencies they reveal. 
These studies differ with respect to the nature and composition of the 
populations they cover, the duration of observation and the methods 
of analyzing the data. They are primarily cross-section studies, and in 
some cases it may be suspected that the weight at the time of observa- 
tion may not be the usual weight of the individual, and weight reduc- 
tion has been a part of the treatment he has undergone. This would, of 
course, primarily affect persons who had previously been overweight. 
Other biases, often unknown, may exist in the populations studied. 
Nevertheless, there is a high correlation between the findings in these 
studies and those in the mortality investigations, 

There are numerous studies from widely different sources which 
show a definite rise in the mean blood pressure levels with increasing 
weight. I shall cite a few of them, some quite recent. The first large- 
scale study* based upon insurance data was made in this country in 
1924 On persons accepted for life insurance, most of them in the decade 
preceding 1924. Among men between ages 28 and 42, for example, the 
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mean systolic pressure for those more than 25 per cent overweight was 
about 7 mm. greater than for those more than 25 per cent underweight. 
For the diastolic pressure the difference in the means between the two 
P weight groups was about 6 mm. 

The recent experience of German life insurance companies is illus- 
trated in Figure 2, and the same characteristics are clearly revealed’. 
The material is based on men 170 to 174 cm, tall, and the averages are 
given for three weight groups: under 64 kg., 70 to 74 kg., and 85 kg. 
and over. In every age group the mean figures are lowest for the lighter 
weight men and highest in the heavier weight group, This applies to 
the means for both the systolic and diastolic readings. 

A study of blood pressure readings on industrial workers collected 
about 15 years ago showed the same trends*. For example, at ages 40 to 
44, the mean systolic pressure among men 25 per cent or more over- 
weight was 6 mm. higher than the mean of those 10 per cent or more 
underweight, and the difference in the mean diastolic pressure was also 
6 mm. Even larger differences were found in the case of women, about 
14 mm, in the mean systolic pressure and 10 mm. in the diastolic pres- 
sure. 

A similar study made in Norway on persons examined by plant 
physicians in 1952 also displayed the same general tendency’. The 
samples for women in some age groups were relatively small, and ac- 
cordingly, the averages in some detailed weight groups were based on 
relatively small numbers. At ages 40 to 49 the mean systolic pressure 
for men 20 per cent or more overweight was g mm. greater than for 
those 20 per cent or more underweight; for women in this age group 
the difference was 15 mm. The corresponding difference in the mean 
diastolic blood pressures was about 8 mm. for men and 13 mm. for 
women. 

Another study made in the adult population of two parishes of the 
city of Bergen, Norway’*, in which the great majority of the population 
was examined, showed the same general tendency, but this was much 

. less marked than in the other studies. The mean blood pressures for the 
obese, however, were significantly higher than for persons of lesser 
weight. 

Even in India, according to a recently published study made in 

Delhi, the blood pressure was found to increase with body weight’. 

Among the men, the data on whom were reported separately for a 
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rural and an industrial population group and the high socio-economic 
class, and among women in the rural population, the blood pressure 
levels, both systolic and diastolic, tended to rise with increase in weight. 
The number of cases in the various groups was, however, not very 
large. The association of elevated blood pressure with overweight is 
found also in the study, quite different in nature, made on Army 
officers by Levy and his associates’, This study was based on long- 
term follow-up of persons not hypertensive at first observation, Sus- 
tained hypertension developed in officers who were overweight at a 
rate two and a half times as high as in those not overweight. 

The recent study by Master and his associates'' on blood pressure 
in the elderly shows also that the mean blood pressure readings among 
the overweights were consistently higher than among middle weight 
and thin people. This situation prevailed in all groups up to age 8o. 

The association of overweight with heart disease has been investi- 
gated in many studies of different types. Of particular interest are a 
number of long-range studies which have been started in the last few 
years in a few communities. The populations covered in these studies 
are not very large, the periods of observation still rather short and the 
effects of various biases in the selection of the cases are not known 
precisely. Time does not permit review of these matters. Nevertheless, 
the preliminary results are worthy of attention. These studies are con- 
cerned with assaying the importance of various factors in the develop- 
ment of heart disease in those who at initial observation had no evidence 
of heart disease. To date, the most consistent finding is the association 
of overweight. The study in Framingham" 
There, in the four-year period of follow-up of men between ages 45 
and 62, those who were appreciably overweight showed double the 
frequency of new cases of arteriosclerotic heart disease than those who 
weighed less. 

In Albany, New York, in a study based upon State Civil Service 
employees 39 through 55 years of age, the incidence of new cases of 
ischemic heart disease was three times as high in the small group of men 
40 per cent or more above ideal weight than in the group as a whole”. 
The incidence is, as yet, little elevated in the intermediate overweight 
group. A study of Los Angeles Civil Service male employees between 
ages 4o and 70 has not produced particularly clear-cut results, although 
the frequency of coronary disease has been higher in the heavy weight 


is probably best known. 
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than in the light weight group”. 

The frequency of overweight among cardiac patients seen in private 
practice was reported by Master and his associates’, Among male pa- 
tients the proportion of overweights was nearly 40 per cent in patients 
with angina pectoris, coronary insufficiency and hypertension, and 
nearly 50 per cent in those with coronary occlusion, as compared with 
approximately 20 per cent in the population used as a control. The 
findings in females were less clear-cut, but underweight was distinctly 
less frequent than would be expected among the patients with coronary 
insufficiency and hypertension. 

A further illustration is taken from the intensive morbidity survey 
made in the Eastern Health District of Baltimore'®. A special aspect of 
this was the association of various chronic diseases with overweight. 
Among patients with coronary disease there was a significantly high pro- 
portion of overweights among persons with heart disease, 

Diabetes is perhaps the classic illustration of the association of over- 
weight with disease, especially in the type of diabetes occurring in 
middle life and old age. The great majority of the patients are, or have 
been, seriously overweight, and a very high percentage truly obese. To 
take examples from recent studies, | may refer first to the data on go 
industrial workers'’. Of these, nearly 50 per cent were 20 per cent or 
more overweight at the time of diagnosis. If the weight before onset 
were used, the proportion would be appreciably greater, In a recent 
study in a German clinic", 53 per cent of the patients were appreciably 
overweight according to the standard used.* 

The high mortality from liver disorders in the studies of insured 
overweights is paralleled by their high incidence in clinical experience. 
A recent study" of 20 hospitalized men who were 50 per cent over 
ideal weight, with no illness involving or likely to involve the liver, 
showed that six of them had enlarged livers, five had enlarged spleens 
and four of these had both conditions, Nine of them had impaired 
glucose tolerance. Moreover, liver function tests were frequently ab- 
normal. In another study of 18 obese patients in a Veterans Administra- 
tion Hospital, a significant proportion were found to have abnormal 
liver function tests and a great many had elevated blood sugars on a 
glucose tolerance test’. 

Gall-bladder disorders also find more victims among overweights 


* More than 10 kg. plus height in cm. over 100 expressed in kg. 
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than among average and underweight persons, This is documented in 
our insurance experience*', in the Eastern Health District Study for 
Baltimore’® and in an autopsy study at the Mayo Clinic reported by 
Mentzer’. 

Impairment of pulmonary function in the obese has been the subject 
of a number of studies, and it will suffice to mention only one recent 
report™, This covered 28 patients who were 100 pounds or more above 
ideal weight; 15 of them had abnormally low arterial oxygen saturation 
and 10 of these cases had lung disease. Distinct improvement in the 
condition was noted when weight was reduced. Even in 13 cases where 
the arterial oxygen saturation was within normal limits, respiratory 
reserve volume and mean maximal breath capacity was reduced, but 
tended to return to normal values in patients who reduced their weight. 

Wear and tear on the joints in the body is hastened in some degree 
by excessive weight. Accordingly, osteoarthritis occurs at a higher rate 
among overweights than among persons of lesser weight. This is borne 
out by data from periodic health examinations** and by the records of 
the Eastern Health District Study’* to which reference has been previ- 
ously made. 

Malignancy of the genital organs, and more especially of the endo- 
metrium occurs at a higher rate among overweight women than among 
those of average weight or less. Several studies have brought this out, 
notably those by Hertig and his colleagues in the Boston area”. Avail- 
able morbidity data show no other special association of overweight 
with malignancy, but as already noted, malignancy of the biliary tract 
is found to be elevated among overweights in the mortality study of 
insured risks. 

Other conditions or symptoms for which there is evidence of greater 
frequency among overweights than among others include hernia*®, 
cerebral vascular accidents, peripheral vascular disease**, and various 
urinary impairments™. 


Errect oF OVERWEIGHT ON PROGNOSIS IN VARIOUS DISORDERS 


As if it were not enough that overweights are prone to acquire so 
many impairments and disabilities from so many conditions, especially 
from serious disorders of middle and later life, the outlook for impaired 
overweights is usually less favorable than for impaired persons who are 
not overweight. 
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The combination of moderate overweight and even slight elevation 
of blood pressure brings an appreciable increase in the death rate from 
heart disease. A recent study among persons insured in the Metropolitan 
Life Insurance Company disclosed a death rate in this group more than 
double that among standard risks, with arteriosclerotic heart disease 
being responsible for most of the excess mortality. In cases with a 
moderate elevation of blood pressure, the mortality from heart disease 
was even higher, In the Framingham study likewise, the combination of 
overweight and hypertension was found to have a greater adverse effect 
on the incidence of arteriosclerotic heart disease than either factor alone. 
Again, in the study of Army officers by Levy and his associates’’, the 
overweights with a history of transient hypertension and tachycardia 
developed sustained hypertension at a rate one and a half times as high 
as in those not overweight. 

Our insurance studies have disclosed several other groups in whom 


overweight is an adverse factor, as shown by the excess in mortality 


among impaired overweights with such conditions as asthma*’, bron- 
chitis”’, albuminuria®’, and high blood sugar. 

The overweight surgical patient apparently offers special problems 
both to the anesthesiologist and the surgeon, although what this means 
in terms of extra morbidity or mortality has not been well documented. 
Schwartz has recently summarized these problems from the point of 
view of the anesthesiologist™, He cites difficulties in maintaining a free 
airway, inadequate respiratory exchange, longer induction and recovery 
periods, and need for greater muscular relaxation. He also refers to the 
problems arising from the more frequent occurrence in overweights of 
cardiovascular disease, diabetes and abnormal liver function. Specific 
evidence of surgical problems in overweights is the increased frequency 
among them of postoperative embolism and thrombosis. Barker and his 
associates™ reported that in female patients weighing over 200 pounds 
who underwent abdominal hysterectomy or intestinal operations, this 
occurred at about double the rate found in those women undergoing 
the same operative procedures who weighed less than 200 pounds. 

The overweight woman runs extra risk from pregnancy, and her 
chances of bearing a live and healthy child are diminished, especially if 
she has been in difficulty in a previous pregnancy. Thus, a number of 
studies all indicate a higher frequency of complications during preg- 
nancy and delivery and an increase in both maternal and fetal mortality® 
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PER CENT ACTUAL OF EXPECTED DEATHS 
(Death rates of persons accepted for Standard Insurance — 100 per cent) 


142%, 142%, 
Men 


Experience 


After After 
Weight Reduction Weight Reduction 


Fig. 3—Effect of weight reduction on mortality. Experience on persons rated for 
moderate obesity who received lower ratings after weight reduction compared with 
general experience on cases rated for moderate obesity. 


Experience of Metropolitan Life Insurance Company. 
Substandard Ordinary Issues. 1925-1934, traced to 1950. 


More overweight women tend to have large babies than other mothers 
and a relatively high proportion of them eventually develop diabetes”. 
In women with a history of eclampsia, toxemia developed in a subsequent 
pregnancy in 75 per cent of the overweight women, as compared with 
26 per cent in women of light build, according to a study by Chesley 
and his associates*’. 


Errects or Weicut RepUCTION ON MortTALiry AND 
PRoGNOsIS IN OVERWEIGHTS 


The question then naturally arises: What benefits ensue to over- 
weights if they reduce? There is evidence that weight reduction brings 
improved health and longevity to many, although comprehensive and 
long-term measures of this result are difficult to obtain. The best over- 
all evidence to date has been derived from the study of persons in the 
Metropolitan Life Insurance Company who were rated, i.e., charged 
extra premiums, merely because they were so much overweight. A 
group of cases in this study were identified who later reduced their 


Bull. N. Y. Acad. Med. 


5 
° 
113% 
= 
90%, 
: 
Cases Rerated ner Cases Rerated General 
3 


OBESITY — MORBIDITY AND MORTALITY 309 


weight and maintained it sufficiently long so that the rating was re- 
moved. The experience on these cases is shown in Figure 3. In this 
group of both men and women, the mortality was substantially less than 
in the general experience among overweights, The rate of decline in 
mortality from cardiovascular diseases was apparently as great as that 
from all causes, although we could not determine this exactly. 

A number of scattered studies based upon clinical experience show 
the benefit of weight reduction in various conditions. Weight reduction 
is now an orthodox part of the treatment of hypertension, and several 
studies have shown a lowering of blood pressure following weight 
reduction, This matter was carefully re-investigated recently by Mar- 
tin** in England, in a series of 37 obese patients of whom 18 had normal 
blood pressures and 19 had hypertension. These patients did not suffer 
from chronic nephritis, malignant hypertension or valvular heart disease. 
They had remained on a reducing diet and had lost at least 14 pounds 
during a period of observation of at least six months, The reduction in 
blood pressure was considered significant only if it reached or exceeded 
z0 mm, in the systolic level or 15 mm. in the diastolic level. By this 
criterion, significant lowering of systolic pressures among the hyper- 
tensives was obtained in five of the 19 hypertensive cases, and in two 
patients both systolic and diastolic levels were reduced, In the 18 cases 
with normal blood pressure, the systolic pressure was lowered in three 
and both levels were lowered in one additional case. While this re- 
sponse is not extraordinary, the author concluded that the occasional 
successes obtained, coupled with the subjective improvement in the 
majority of cases, justified the continuance of weight reduction as a 
routine measure in obese hypertensive patients, and that benefit was 
also obtained by lowered demands made on the heart in these hyper- 
tensive cases. 

Another illustration is the finding, reported by Lups and Francke™, 
that during the period of starvation in wartime Holland (September 
1944 to May 1945), a reduction in blood pressure frequently occurred 
in association with weight loss, especially in hypertensive patients. 

Treatment of the overweight cardiac patient includes weight reduc- 
tion but, to my knowledge, no studies have been made of the long-term 
. prognosis in obese cardiacs who have successfully reduced as compared 

with those who have not. The purpose and value of weight reduction 
would seem to lie in cutting down on the amount of work performed 
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by the heart in these patients. Obviously, however, body weight is only 
one factor in the prognosis of the cardiac patient. 

Middle-aged overweight diabetics have shown a return to normal 
glucose tolerance with reduction in weight. Newburgh*’ demonstrated 
that where the weight was brought down to the normal level, normal 
glucose tolerance was restored in nearly 75 per cent of the cases, and 
improved tolerance was observed in half the remaining cases, as well 
as in some patients with lesser degrees of weight reduction, Osserman 
and Dolger*’ obtained roughly comparable results with obese diabetics 
whose weight was reduced. 

A recent study by Goodman of 135 elderly obese patients in a 
Cleveland Nursing Home in whom diabetes, gangrene, congestive heart 
failure and cerebral vascular accidents were in excess of the expected 
number showed that beneficial results were always seen with weight 
reduction’. In 75 per cent of these patients the blood pressure was 
above 150/90, and the blood pressure levels almost invariably fell with 
weight reduction. 


SUMMARY 


We may briefly summarize by pointing out that a wide variety of 
data from many different sources indicates that overweight impairs both 
health and longevity. It is associated with an increased frequency of 
many serious disorders, most important of which are those involving the 
heart and circulation. These are precisely the conditions which today 
are responsible for a majority of all deaths and probably even of pre- 
mature deaths. Overweights in whom serious disorders have developed 
do not live as long as thinner people similarly impaired. Nevertheless, 
some improvement in the prognosis for overweights with serious dis- 
orders may be achieved by weight reduction, 


Addendum—The new study on mortality according to build to which reference was 
made has since been completed and published (Build and Blood Pressure Study, Society 
of Actuaries, Chicago, 1959). As in earlier studies, the mortality of overweights exceeds 
that of lighter weight persons and increases with degree of overweight. The major 
difference between the new and the earlier studies is that the mortality rate of over- 
weights has become higher in comparison with that of underweights. The former dis- 
advantage of underweights, especially at the younger ages, due to their high mortality 
from tuberculosis and pneumonia, has been virtually eliminated by the radical reduction 
in mortality from these diseases. In contrast, cardiovascular diseases, from which over- 
weights experience above-average mortality, have steadily increased in proportion to the 
total mortality and now account for a majority of the total. 
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W. Srancey Harrrorr 
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ABESITY is an abnormal accumulation of fat in the adipose 


4) tissue depots of the subcutaneous tissue and mesenteries 
O i as well as a number of other important sites associated 

i with the connective tissue capsules and septa of many of 
mesesesesesesaa the abdominal and thoracic viscera. Although the eti- 
ology of obesity is ill-understood, its pathogenesis clearly consists of a 
chronic increase in caloric intake over caloric expenditure. The result- 
ing net gain in calories is stored in the form of excess fat in adipose 
tissue. Moderate stores of fat are obviously desirable in a physiologic 
sense and only those which can be regarded as abnormally excessive 


produce the condition of obesity. Accordingly, a quantitative element 
comes into the definition of obesity. The consensus of many authors is 
to define obesity as that state where the weight for specified heights, 
ages and sex is 10 per cent or more over that defined as “ideal” '*, and 
where most of this overweight condition is due to adiposity*. It is not 
our intent to discuss further these quantitative aspects of the question 
but to describe some of the qualitative pathologic changes associated 
with obviously obese states. 

Abnormalities in the amount and distribution of fat deposits have 
been variously classified by pathologists, It is our intent to discuss only 
the first type listed below—Adiposis simplex or simple obesity. But for 
the sake of completeness, a typical list of pathologic obese states are 
given. 

Adiposis simplex. 

Adiposis dolorosa (Dercum’s disease, 1892) (Lipomatosis neurotica) 
* Presented as part of a Symposium on Prevention of Obesity, sponsored by the American Heart Asso- 


ciation and held at The New York Academy of Medicine, May 26, 1959. 


The original investigations referred to herein concerning the cardiovascular system and the liver 
in obesity were supported by grants-in-aid of research awarded by the U.S. Public Health Service 
(#H-1968 and C-2548). 
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is a state characterized by excessive development of adipose tissue over 
the upper trunk, neck and axilla which is tender and painful. It is fur- 
ther characterized in some pathologic descriptions as associated with 
inflammation of the nerves supplying the adipose tissue plus similar 
involvement of the sympathetic nerves. Pigmentation of the areas with 
ulceration, loss of hair and vasomotor instability have also been noted. 
The condition is usually said to affect females past the menopause, it is 
rare, little understood and may not constitute a true entity. 


Madelung’s disease (1888) refers to a diffuse symmetrical lipoma- 
tosis of deposits of fatty tissue on the upper part of the back, shoulders 
and neck. Sometimes the condition is restricted to the neck-region and 
is then called Madelung’s “fat neck”. 


Adenolipomatosis is used to refer to general or local deposits of 
excess adipose tissue infiltrated microscopically with lymphocytes. The 
condition is also referred to as nodular lipomatosis. 


Steatopy gia is a special condition encountered in African Bushmen 
tribes, particularly the women. It is apparently an hereditary or racial 


condition in which, under favorable dietary conditions, excessive fat 
is laid down, primarily over the buttocks, producing bizarre gluteal 


humps. 


Adiposa tuberosa simplex of Anders (1908) refers to a condition 
characterized by the appearance of multiple lipomas. 


Sclerema neonatorum is a rare disease of infants in which the stored 
fat is chiefly palmitic and stearic with little oleic fatty acid. The adipose 
tissue has the consistency of tallow. The disease is rare, of unknown 
etiology and is most likely related to an hereditary defect in enzyme 
systems connected with fat breakdown, transport or synthesis. 


Other abnormalities of adipose tissue include the various lipodys- 
trophies, but these are not forms of obesity. 

None of the above conditions is of great practical importance in 
terms of public health, except for the first—simple obesity as it is recog- 
nized by both the physician and the layman. The rest of this discussion 
will concern itself solely with the pathologic implications of this con- 
dition. 
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NorMAL STORAGE OF FAT 


The term pathology of obesity implies that it is an abnormal state. 

Such a viewpoint is, however, peculiar to our Western civilization only 

‘ in the past century or two. In more primitive societies or in cultures 

where food was not plentifully abundant as it is in our times in Amer- 

ica, obesity was the mark of the successful man who had perhaps wisely 

laid down body stores of calories upon which he could draw in times 

of general famine or personal disaster, As Goldner* puts it, “. . . obesity 

was considered a sign of health and vigor, of beauty and respectability 
and of wealth and trustworthiness”. 

From the physiologic standpoint, it would surely seem beyond 
debate that at least moderate stores of fat in adipose tissue depots are, 
even today, desirable in order to provide a ready source of calories that 
can be mobilised in times of illness, when the normal caloric intake may 
be impaired because of digestive disturbances, or when caloric expendi- 
ture is elevated above normal because of increases in metabolic require- 
ments associated with the hyperpyrexia, etc., of infectious states. 

With these points in mind, one might more accurately speak of the 
histology of obesity and then enquire whether or not the storage of 
large amounts of fat in adipose tissue is associated with pathologic states. 
Mr. Herbert H. Marks* has already presented statistical data relevant 
to this last question. In the latter portion of my contribution, I shall 
deal with some of these aspects from the standpoint of morbid anatomy. 
The site of storage of fat in obesity is properly in adipose tissue, But 
this accomplishment is the normal function of adipose tissue, and as 
long as the excess lipid is deposited only in these physiologic storage 
depots, the process per se can scarcely be termed pathologic—even when 
proceeding to relatively extreme degree. As we shall see, however, in 
some instances excess fat may sometimes be deposited in other tissues— 
such as heart, kidney and liver. Here one might draw a qualitative dis- 
tinction between physiologic storage in adipose tissue and pathologic 
accumulation in other tissues and organs, The latter is associated not 
only with obese states but also with a number of other dietary, hor- 
monal or circulatory abnormalities. 

Fat cells distended with stored lipid to the greatest degree are found 
in groups forming lobules around vessels, particularly in subcutaneous 
tissues, mesenteries, the deeper connective tissue around the kidneys, 


* Paper No. 2 of this Symposium: “Influence of Obesity on Morbidity and Mortality.” 
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around the pancreas and between its secondary lobules and lobes and 
around the heart. Adipose tissue is formed as early as the fourth month 
of gestation in human embryos*. Although the cells at first resemble 
surrounding fibroblasts, the presence of lipid-containing vacuoles dif- 
ferentiates them from the latter. As the cells differentiate, the vacuoles 
fuse together forming one large drop, displacing the nucleus to one 
side and producing the familiar “signet ring” cell. Present evidence 
indicates that adipose tissue is a true tissue and not merely a collection of 
fibroblasts which happen to contain fat. 

In mature adipose tissue, the large fat-distended cells are supported 
by partitions of collagenic and elastic fibers; fibroblasts, macrophages 
and mast cells are present in it. There is a rich capillary network sup- 
plying the adipose tissue cells, and injection studies indicate that a 
capillary lies on some aspect of every cell. 

Studies of transplanted fat-grafts indicate that as fat is deposited 
in adipose tissue, the individual cells become distended with the lipid, 
but few new cells are formed. On the basis of these and other studies, 
it is believed that accumulation of fat in adipose tissue of adults is not 
accompanied by hyperplasia of cells (increase in number) but by hyper- 
trophy (increase in size) of pre-existing cells that previously contained 
only a few cytoplasmic vacuoles. The so-called brown fat of the inter- 
capsular gland is rich in glycogen as well as fat and appears to be a 
special type of tissue lying outside the scope of this paper. In man, 
brown fat may give rise to the special form of lipoma known as a hiber- 
noma‘, 

In very obese rats, we have observed* fusion of adjacent adipose 
tissue cells into fatty cysts similar to those we have previously described 
as forming in the liver from hepatic cells that have been subjected to 
excessive accumulation of fat®. In some instances, associated with subse- 
quent weight reduction in the animals, the cells forming walls of 
atrophic cysts in adipose tissue have numbered as many as 50 to 60 
in single sections. We do not know yet whether fat stored in this 
form (in fatty cysts in adipose tissue) is as easily mobilised during 
periods of caloric restriction as is fat stored in the usual way in individ- 
ual cells. During periods of emaciation, single fat cells undergo a 
reversal of the steps observed during their accumulation of lipid. They 
become small; their cytoplasmic rims thicken; each cytoplasmic fat-drop 
breaks into smaller droplets or vacuoles and the nucleus may move to a 
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more central position, A reticulum appears between the shrunken cells, 
some of the fibers appearing to originate from the atrophic fat cells and 
others from scattered, intervening fibroblasts and fibrocytes. 


ABNORMAL Fat STORAGE 


Virchow originally described two types of abnormal fat storage— 
fatty infiltration and fatty degeneration. The former process is uniquely 
associated with obesity and affects the heart and exocrine pancreas 
especially. The fat-laden adipose tissue surrounding these organs in the 
obese individual frequently encroaches between their structural units. 
In the pancreas, the lobes and secondary lobules are widely separated 
and, indeed, the acinar tissue is often reduced and replaced by bands 
of adipose tissue. It would be tempting to correlate this pathologic 
alteration of the pancreas with the frequent association of diabetes with 
the obese state, but the islets appear resistant to this type of infiltration 
and replacement. Several studies have indicated’’ that despite the high 
content of fat in these pancreases, their islet-numbers and _ insulin- 
content usually fall within the range of values for comparable non- 
diabetic controls, In the case of the heart, adipose tissue grows between 
the muscle bands, particularly of the atria, and less frequently, of the 
ventricles. Weakening of the myocardium by this process to the point 
of rupture has been proposed, but in our experience more profound 


pathologic changes, such as infarction, must be present in addition to 
fatty infiltration before the latter process alone can so alter the heart 
that rupture results. 

The second type of abnormal fat storage in obesity—accumulation 
of fat in parenchyma, rather than infiltrating adipose tissue cells—is 
exemplified by the liver. Fat people, both diabetic and non-diabetic, 
generally have fatty livers''. This form of abnormal fat storage within 
the hepatic cells is sometimes referred to as fatty degeneration, but 
we believe the term implies more than is warranted. Aside from the 
presence. of the fat, there is often little evidence that degeneration of 

. the affected cells is actually present. For this reason, the more non- 
committal and purely descriptive phrase of simply abnormal fat storage 
seems preferable. In this laboratory, we have obtained corroborative 
evidence of the studies in obese man and have shown that in various 
forms of experimental obesity in rats and mice a special type of fatty 


liver develops. 
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EXPERIMENTAL OBSERVATIONS ON THE LIVER IN OBESE ANIMALS 


Rats were rendered obese by several different methods. Insulin in- 
jections given daily increased their appetite and their food intake ap- 
preciably over saline-injected controls. A much greater degree of 
obesity followed the production of hypothalamic damage’. Mice 
became obese when given gold thioglucose at a level of MLDs0 and 
their livers were similarly studied. In the rats, all types of increased 
caloric intake were followed by an increase, biochemically and histo- 
chemically, of hepatic fat. The form in which the lipid accumulated in 
the liver was quite distinct from that seen in choline deficiency in the 
same species*. Choline supplements up to 1.0 per cent of the diet were 
ineffective in preventing these fatty livers in the obese rats. The fat 
was deposited consistently in the periportal regions of the hepatic 
lobules, whereas that associated with choline deficiency is always cen- 
trolobular, Fatty cysts, formed by the fusion of adjacent fat-distended 
hepatic cells, are a prominent feature in centrolobular regions of 
choline-deficient rats, but were much less frequently encountered in 
the fatty livers of fat rats, In the latter animals, fat distended individual 
periportal cells to enormous degrees, enlarging them to diameters of 
almost 100 micra or more (compared to diameters of 7 to 10 micra in 
comparable sections of livers of control rats). The fat, however, did 
not form large intracytoplasmic globules as it regularly does in choline- 
deficient animals, but remained as innumerable discrete droplets through- 
out the cytoplasm of the cell. The cells, despite the large amount of 
fat present within them, retained their polygonal shapes. The nuclei 
were not often displaced to one side when the liver cells had accumu- 
lated their fat in the obese animals as was so regularly observed in the 
choline-deficient ones. In several ways, the fatty liver of obesity there- 
fore differs sharply from that of lipotropic deficiency. On the other 
hand, accumulation of hepatic fat in cachectic and diabetic animals 
resembles, somewhat pardoxically, the liver of obesity because its dis- 
tribution in all these states is periportal, contrasting with the centro- 
lobular type of fatty liver in choline deficiency. These findings suggest 
that different enzymatic pathways present in the two portions of the 
liver lobule are altered specifically in the various types of fatty liver 
(central vs, portal). 

In mice given gold thioglucose, fatty livers also developed and 
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choline supplements were equally ineffective in preventing them. In 
this species, however, the fatty livers associated with increased caloric 
intake were centrolobular. These differences in distribution of the fat 
: pose a challenging problem to the investigator, 

In none of the above experiments did the abnormal accumulation 
of hepatic lipid produce either hepatic fibrosis or cirrhosis, both of 
which regularly follow the fatty liver of choline deficiency in rats, 
mice and other species. In man, cirrhosis has been reported to be two 
and a half times as frequent in the obese adult male than in his non- 
obese counterpart'*. But it has also been found that abnormalties of the 
gall bladder and bile duct are more frequent in the obese than in the 
non-obese", and this factor may be more important in the pathogenesis 
of the cases of cirrhosis than the accumulation of fat within the liver. 
In animals, at any rate, we have not been able to produce cirrhosis 
through over-feeding, despite the production of fatty livers. In man, 
other factors, such as diabetes and/or alcoholism, may act in association 
with obesity as epidemiologic factors in the associated cirrhosis. 

In all the animal studies cited above, the cardiovascular systems were 
carefully searched for atherosclerotic changes, but none were found. 
In this respect, earlier investigators who met with similar negative find- 
ings have been confirmed”. 

In both animals and man, abnormal forms of fat storage can be 
demonstrated in obese states. These lesions include unusual forms of 
storage within the adipose tissue per se (adipose tissue cysts) ; infiltration 
of other organs (heart and exocrine portion of the pancreas) by adipose 
tissue and abnormal storage of fat in other organs, most notably the 
liver. Despite the frequency of these structural alterations in obese 
patients coming to autopsy, the changes do not correlate well with the 
presence or absence of diseases frequently associated with obesity by 
the clinician and the statistician. The remainder of this discussion will 
examine the relationship between obesity and two conditions frequently 
associated with it—namely hypertension and myocardial infarction as 

: encountered in the autopsy room, 


Osesiry, HyPeRTENSION AND MyocarpIAL INFARCTION AT AUTOPSY 


There is excellent evidence from a number of sources that the fre- 
quency of diabetes in the obese adult is three to four times the rate 
expected in comparable non-obese adults’ '*. Evidence is equally con- 
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clusive that hypertension and myocardial infarction are more frequently 
present in the diabetic than in the non-diabetic. It is obvious, therefore, 
that they will be more frequently encountered in the obese as an entire 
group. But in our autopsy investigations, we have not found a similar ( 
association between either hypertension or myocardial infarction and 
obesity in non-diabetic adults'*: 
The average body weight of adults of both sexes dying of recent 
myocardial infarcts was 65 kg. Because it might be argued that they 
had lost appreciable amounts of body weight between the onset of 
their symptoms and death, controls consisted of a group of patients 
that had been subjected to neurosurgical operations (other than in the 
region of the pituitary or hypothalamus) and died within two weeks. 
The average weights of the latter, matched for age and sex, were 63 
kg. Differences were not statistically significant. Diabetics were not 
included in either group. These data, obtained from cases of recent, 
proven myocardial infarction, do not therefore support the clinical or 
statistical data presented earlier. It is our feeling that the obvious diffi- 
culties of accurate diagnoses in extremely obese individuals may make 
antemortem data somewhat open to question, 
In a sister study’™*, the question of hypertension and its frequency in 
non-diabetic obese patients was investigated. Combined weights of both 
kidneys removed from known hypertensive patients at autopsy weighed 
278 gms., 97 gms. less than non-hypertensive controls matched for age, 
sex and weight. These data established that the kidneys of hypertensive 
patients coming to autopsy were significantly smaller than kidneys of 
non-hypertensive patients, 
But kidneys of 56 patients coming to autopsy with both the clinical 
and necropsy diagnosis of obvious and extreme obesity (adiposity) 
weighed 345 gms. whereas those of 56 non-obese controls weighed 312 
gms. These data suggest to us that hypertension in these obese patients 
was not sufficiently common to be associated with a significant reduction 
in their renal weights, although this was true in control groups of 
proven hypertensive patients of all ranges in weight. Again we feel that . 
methods of assessing the presence of hypertension in obese patients dur- 
ing life may be open to question—at least until the use of specially wide 
cuffs or more direct types of measurement of blood pressure are more . 
commonly adopted. 
Our purpose in presenting briefly the negative results of the above 
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two studies has not been merely to stir up a controversy, but to empha- 
size the need for still closer examination of data. There is little room 
for disagreement that extreme degrees of obesity are undesirable from 
the standpoint of public health and preventive medicine. Recent docu- 
mentation of cardiorespiratory dysfunction and polycythemia in patients 
with extreme obesity illustrates at least one very clear functional dis- 
ability and syndrome resulting from incomplete respiratory excursion 
and aeration’ secondary to excess fat deposition within and around the 
thoracic cavity. Diabetes is probably the most conclusively demon- 
strated hazard linked to obesity in those individuals with a genetic 
predisposition to the disease, In the absence, however, of a basic meta- 
bolic defect in fat transport and metabolism, such as exists in diabetics, 
we believe the data concerning the ill effects of mild degrees of obesity 
may have been somewhat exaggerated during the past decade. Tele- 
ologically, a mild degree of obesity (not more than 20 per cent greater 
than an “ideal” weight) should enable the individual better to with- 
stand sudden periods of caloric deprivation in acute illnesses or follow- 
ing accidents. In states of nutrition not exceeding this degree, the pa- 
thologist does not encounter the abnormal forms of fat storage described 
in the earlier parts of this paper. He is therefore unable to speak of 
the pathology of obesity when limited to this extent. In extreme forms, 
the pathogenic link with diabetes and its associated lesions becomes 
obvious; fatty infiltration of heart and pancreas may be extreme, the 
fat in the adipose tissue per se may be held in an unusual, if not ab- 
normal, manner and the liver is almost invariably the site of abnormal 
deposition of lipid in periportal regions. Perhaps with the advent of 
more precise tools and their application to the autopsy procedure, the 
pathologist will be able to detect true pathologic changes in mild stages 
of obesity. But, at present, lesions can only be linked to the advent of 
diabetes or to stages of obesity where sheer mechanical embarrassment 
from overcrowding produces organ dysfunction and provides correlation 
with clinical findings associated with excessive adiposity. 
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GENETIC FACTORS IN OBESITY 


Jean Mayer 
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ONTROL Of obesity will be established on a rational basis 
only when we understand the normal mechanism of 
regulation of food intake and the various ways in which 
such mechanism can be interfered with, At present a 


C 


eseseseseses) tentative scheme of regulation of food intake has been 
presented as a result of recent experimental work conducted in this 
writer’s laboratory'*, The regulation would rest essentially on the 


fact that the ventromedial area of the hypothalamus possesses very 


special metabolic properties which render it quite different from other 
parts of the brain, including adjacent parts of the hypothalamus. It 1S, 
in particular, different as regards rate of absorption of glucose, phos- 
phate and potassium, with this absorption being sensitive to the state 
of nutrition of the animal*. Levels of blood glucose and of hormones, 
in particular insulin, may affect passage of glucose into the cells*, The 
ventromedial area appears to act as a satiety block on a more lateral area of 
the hypothalamus®* *, which in turn is relayed to cortical function 
through projections, parts of the path of which are known but the 
greater parts of which are unknown. The thalamus and the frontal lobes 
appear involved. The ventromedial area controls, in part, gastric con- 
tractions, presumably through the descendant Schutz’s bundle which 
goes down to the roots of the vagus and through the vagus to the 
stomach, with consciousness of gastric contractions being relayed back 
to the brain through the splanchnic nerve**. It is apparent that this 
mechanism is vulnerable to any dysfunction of the hypothalamus and to 
the nervous centers, in particular through any disturbances in the acid- 
base electrolyte balance, etc. It is also vulnerable to any disturbances 
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MULTIPLE FACTORS IN HYPERPHAGIA 


HOST AGENT 


GENETIC: DOMINANT, SURGICAL DAMAGE: (HYPO- 
RECESSIVE, SEX- THALAMUS, FRONTAL 
LINKED, ETC. LOBE, ETC) 
CONGENITAL CHEMICAL DAMAGE (TO HYPOTHAL- 
AMUS, GOLDTHIOGLUCOSE) 
HORMONE IMBALANCE : EXPERIMEN- 
TAL OR CLINICAL HORMONE 
Na ADMINISTRATION, HORMONE - 
SECRETING TUMORS 
HYPERPHAGIA psycHic TRAUMA: MEDIATED 
THROUGH ABNORMAL CARBO- 
HYDRATE METABOLISM OR 
PURELY AT THE COR- 
TICAL LEVEL 
\\ 


NATURE OF DIET (e.g. high fat diet) 
EXERCISE 
TEMPERATURE (?) 
CONDITIONING (EXPERIMENTAL 
ANIMALS ) 
SOCIOECONOMIC AND CULTURAL 
FACTORS 


ENVIRONMENT 


Fig. 1 


in the endocrine balance affecting carbohydrate metabolism and to any 


abnormality in the metabolism of adipose tissue, in particular as it relates 
to fat synthesis of mobilization and, directly or indirectly, affects carbo- 
hydrate removal from the blood. Finally, as the unconscious or sub- 
conscious impulses from the lower part of the brain have to be interpreted 
and acted upon by the cortex, the system is also vulnerable to a whole 
series of psychic factors* *. It has also been shown that the mechanism 
of regulation of food intake is not a perfect one in the whole range of 
energy expenditure. When levels of energy expenditure are low, food 
intake is not correspondingly decreased; in fact, it may be increased, 
with positive balance the result'’’*. Similarly, it appears that the 
ability to switch from a high carbohydrate to a high fat diet without 
putting on extra weight is not perfect in all strains. It has been shown by 
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Fenton and his collaborators that certain strains of mice are unable to 
make that switch without considerable accumulation of fat'™*. A 
similar finding has been reported for certain strains of rats, a result which 
illustrates the interaction of constitutional and environmental factors in 
determining adiposity”. 

Any mechanism which is that complicated can obviously go wrong 
in a great many places. Factors leading to obesity have been classified 
according to the classic epidemiological concept of the trinity of host, 
agent, and environment. Genetic, traumatic, and environmental factors 
can thus be described and distinguished*. Figure 1 gives illustrations of 
interaction of such factors in producing hyperphagia. A more extensive 
description of examples of the different types is to be found in previous 
reviews* '”'®, Causes of obesity can also be described in terms of 
mechanism (pathogenesis) rather than in terms of primary factors (eti- 
ology). The discussion which follows will endeavor to use some of the 
examples of experimental obesities worked out in mice, particularly 
genetic obesity and goldthioglucose hypothalamic obesity as illustrations 
of the difference between the types of obesities due solely to a primary 
hyperphagia and those where a lesion in the metabolism is the primary 
factor, with hyperphagia the more or less distant consequence. 


* * * 


It is rather amusing that, while misinformed public health educators 
have denied the importance of genes in the determination of obesity, 
farmers have recognized and utilized this genetic determination for 
thousands of years. When animal fat is desired, certain strains predis- 
posed to adiposity are selected in preference to other strains, Laboratory 
studies offer an even more convincing example of the influence of ge- 
netic factors in the development of obesity. In the mouse, in particular, 
the hereditary obese-hyperglycemic syndrome, the yellow obesity and 
the New Zealand form of obesity offer striking illustrations of genetic 
obesity. 

. The obese-hyperglycemic mutation arose in the summer of 1949 in 
the V stock of the Jackson Memorial Laboratory". It is a recessive 
gene. Unlike the yellow mice, there is no external characteristic which 
makes future obese mice recognizable at birth. The weight gain is not 
unusual during the first four weeks. The weight of the obese animals 
(one mouse out of four on the average) then continues to increase 
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Fig. 2—An obese-hyperglycemic mouse with non-obese littermate. 


rapidly, while that of the non-obese mice (one out of three of which 
carries the obese gene) tapers off. At three months, the weight of the 
obese mice can be twice that of the non-obese siblings. The highest 
weight recorded for an obese-hyperglycemic mouse in our laboratory 
was 119 gm. (Figure 2 shows this animal, at that time weighing 115 gm., 
and her sibling, weighing 24.5 gm.) The V stock is extremely heterogene- 
ous, so that the colors, size and many other characteristics of the obese- 
hyperglycemic mice vary quite widely from animal to animal. The 
obese mice do not mate. This is not due simply to their obesity as such: 
non-obese littermates of obese-hyperglycemic mice made obese by hy- 
pothalamic lesions due to goldthioglucose administration, mate, raise 
litters and nurse them’’. Actually, though the gonads of both male and 
female obese-hyperglycemic mice are somewhat smaller than those of 
their normal littermates'*, histologic appearances are normal'®. Runner 
and Gates” have conducted transplantation experiments in which the 
eggs were obtained by administration of gonadotropic hormones and 
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then transplanted for gestation in unrelated fostermothers. All resulting 
individuals carried the obese gene. Lane and Dickie limited the food 
intake of male obese-hyperglycemic mice to 3 to 4 grams and thus 
restricted their weight to 26-30 gm.*' (Such a procedure, as will be 
pointed out below, does not prevent the mice from being obese from 
the point of view of body composition. In that range they still contain 
three times as much fat as non-obese mice of the same weight**. On the 
other hand, though still present, the obesity is of course far less marked 
than in unrestricted mice: 70 gm. obese mice contain over 20 times 
the fat content of non-obese 30 gm. littermates**.) When the adiposity is 
restricted to that extent, the males, at any rate, mate: the average litter- 
Was Six or seven*', 

Unrestricted mice have been shown to have a striking increase in fat 
content, the excess weight being almost entirely fat .Total body water in- 
creases only slowly with body weight. The proportion of excess body 
weight represented by water is of the order of 10 per cent as de- 
termined by deuterium dilution**, less than 10 per cent as determined by 
chemical analysis**. Total body protein content is not increased. Blood 
volume is not increased, Muscles and liver show some degree of intracel- 
lular dehydration and a greater degree of extracellular dehydration with- 
out change in concentration of intracellular potassium**. The fat con- 
tent is high even in very young animals, Twenty-seven gram obese mice 
contain ten times as much fat as 17 gm. non-obese littermates’. The 
fat is centrafly located, causing at least 50 per cent increase of abdominal 
girth over normal, 25 per cent increase in thoracic girth and 20 per cent 
in neck circumference. The size of the extremities and face is not ab- 
normal. Obese animals not infrequently show areas of denuded skin, 
particularly at points where the skin rubs against the cage or feeding 
cannisters. These areas are inelastic and wrinkled. Particularly if skin 
parasites are present—a situation much more likely to develop in obese 
animals which have difficulty in grooming—they may present in their 
center punched-out ulcers with bases of lobular, glistening yellow-white 
subcutaneous fat and ragged margins of thin skin". 

Organ sizes illustrate the fact that in obesity we may find some 
specific alterations which may be part and parcel of the syndrome of 
which obesity is also a part (especially in “metabolic” obesities) and 
nonspecific effects of hyperphagia and extreme adiposity, Obese-hyper- 
glycemic mice show enlargement of the liver, gastrointestinal tract, 
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heart and kidney. These changes, also found in the “regulatory” gold- 
thioglucose obesity, appear to be nonspecific and to be the result of in- 
creased food intake, whatever its cause. By contrast, specific changes 
are also noted in the hereditary obese-hyperglycemic syndrome: the 
pancreas and thymus are enlarged both in young and in adult animals. 
The adrenals are enlarged in older adults. The brain is slightly de- 
creased in size, with the decrease being essentially in the frontal and 
olfactory lobes. The uteri are decreased in size in older animals'*. 

Microscopically, the pituitaries appear to contain basophils and acid- 
ophils in number comparable to that of the non-obese mice, with no 
adenomatoid collections of cells, necrosis of cells, Crooke’s changes of 
the basophils, variations in cell sizes, basophilic “invasion” of the poste- 
rior lobe or hyaline plaque being observed. The microscopic appearance 
of the adrenals is not markedly abnormal, though the distribution of 
adrenal lipoid is reminiscent of the pattern observed in immature mice 
or of mice younger than the obese animals under examination. Peripheral 
eosinophil counts are normal, The hearts, lungs and livers are normal. 
The central nervous system appears normal (with the exception of the 
decreased frontal and olfactory lobes). The neurons at the hypothalamic, 
spinal, cervical and low dorsal levels appear normal"’. 

The most remarkable abnormality is the increase in vascularization 
of the pancreas (which probably accounts for the pinker hue of the 
whole organ) and the increase in size of the islets of Langerhans’® ** **. 
Quantitative determinations show that the number of ber4 cells is in- 
creased to a greater extent (approximately 6 times) than the number of 
alpha cells (approximately 3 times). Mitotic figures are much more fre- 
quent than in non-obese siblings. Some of the islets show a definite 
trabecular pattern similar to that observed in regenerating islets. Neo- 
formation of islets seems to take place at the end of secretory ducts. It 
appears that formation of islet tissue also takes place from acinar cells. 
The beta cells show either degranulation with a spread to the whole 
cells of the tint usually limited to the beta granules or large, confluent, 
stained masses rejected to the periphery of the cells. 

Obese animals eat, on the average, 20 to 30 per cent more than non- 
obese animals”. The feeding pattern is quite unlike that of their non- 
obese siblings: these show a 24 hour cycle where a prolonged period of 
satiety alternates with a period of rapid eating. By contrast, the obese- 
hyperglycemic mice show a number of alternating periods of satiety 
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and rapid eating in the course of the day; these appear more marked than 
in hypothalamic mice, whether the lesions are inducted by goldthioglu- 
cose or by stereotaxic means”’, 

There are other differences with non-obese littermates made obese 
by hypothalamic lesions (caused in particular by goldthioglucose ad- 
ministration). Such animals are very hyperphagic (50 to 100 per cent 
greater intakes than normal). Their activity is as high as that of normal 
animals and their oxygen consumption increases in proportion to their 
body surface*', unlike that of obese-hyperglycemic mice**. It may be 
noted that these characteristics of energy balance are probably related to 
the fact that the over-all body protein content of goldthioglucose-obese 
mice is increased over the normal; we have seen above that this is not 
true in obese-hyperglycemic mice, in spite of their enlarged liver, heart, 
kidney and gastro-intestinal tract. Thus, even the characteristics of the 
way in which obese-hyperglycemic mice achieve their positive energy 
balance are different from what is seen in a purely regulatory syndrome. 
Obese mice show not only a different food pattern and an abnormal 
energy balance, they have food choices which are different from those 
of non-obese littermates, While these, placed on a free choice situation, 


will normally consume a high carbohydrate diet, obese-hyperglycemic 
mice will select a high fat diet**. The inactivity and the placidity of 
obese-hyperglycemic mice is another behavioral abnormality which dis- 
tinguishes them from normal or from non-obese littermates made obese 
by goldthioglucose**. 


As the name of the syndrome indicates, obese-hyperglycemic mice 
have high blood glucose levels, on the average. These develop at about 
the 12th week. All animals do not necessarily show this characteristic™. 
There is a minority of obese mice whose blood sugars are in the high 
ranges of normal. Maximum blood sugars recorded in untreated animals 
are of the order of 600 mg. per cent. That the syndrome shows unity, 
however, in spite of this variability in absolute values of blood sugar 
levels, is shown by the fact that all other characteristics of the syndrome 
are present and that even in obese animals, in which the blood sugar 
is in the high normal range, hyperglycemia can be readily elicited, for 
example, by the administration of growth hormone**, The blood 
glucose levels are sensitive to fasting, will drop to the high normal 
fasted range when such animals are deprived of food for any length of 
time. Blood glucose levels are not lowered by carbutamide and tolbu- 
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tamide; they are lowered by saccharin* (and as will be seen below by 
diethyldithiocarbamide*™). Growth hormone administration produces a 
drastic increase in blood sugar*: ** **, For example, in one group there 
was an increase of 204 mg. per cent 12 hours after treatment. If the ani- 
mals are properly selected, this increase in blood glucose levels following 
growth hormone administration is reproducible often enough so that it 
can be used as a method of assaying this hormone. The glucose tolerance 
of obese-hyperglycemic mice after growth hormone treatment is mark- 
edly impaired, Fasting abolishes the growth hormone response, and car- 
bohydrate-free regimens significantly lower the response. By contrast, 
non-obese or goldthioglucose-obese animals show a very transient re- 
sponse of their blood sugar to growth hormone. Such a response may be 
noticeable three hours after injection but has completely disappeared 
12 hours after growth hormone administration, by which time obese- 
hyperglycemic mice show their peak response. 

Cortisone also increases blood glucose in obese-hyperglycemic mice, 
while actu does not have any appreciable effects*’. By contrast, cortisone, 
as well as corticotropin, has no effect in goldthioglucose-obese and in non- 
obese animals. Obese mice are not killed by 20 units of insulin, even 
when given such doses repeatedly under fasting conditions. Non-obese 
control animals treated under similar conditions (or goldthioglucose- 
obese mice) are always killed by such doses of insulin. The fed obese-hy- 
per-glycemic mice display hyperglycemic responses to glucagon or epi- 
nephrine**, A 12-hour fast does not abolish this response. By contrast, 
the hyperglycemic response of non-obese mice to epinephrine and glu- 
cagon is definitely decreased by a fast of this duration. The levels of 
liver glycogen per gram of liver are similar in obese-hyperglycemic and 
non-obese controls, but because of the much larger liver mass, the obese 
mice have more than twice as much total glycogen®’. This, incidentally, 
is a nonspecific effect of hyperphagia and obesity: mice made obese 
by goldthioglucose also show a much larger liver and more liver glyco- 
gen. Levels of glycogen in representative skeletal muscles are also higher 
in obese-hyperglycemic and non-obese controls. The turnover of liver 
glycogen as measured by incorporation of uniformly labeled C"* is ap- 
proximately six times as great for total glycogen and three times as great 
per gram of liver and per mg. of glycogen as their obese-hyperglycemic 
controls”, The hereditarily obese-hyperglycemic mice are extremely 
sensitive to cold and die of exposure in a few hours*® “', This is in con- 
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trast to the marked resistance of non-obese mice and of non-obese litter- 
mates made obese by goldthioglucose. Pharmacological doses of thyroxin 
or thyrotropic hormone or dinitrophenol prolong significantly, but not 
considerably, the life of hereditarily obese-hyperglycemic mice exposed 
to cold, Corticotropin shortens the duration of survival under the same 
conditions. Shivering and piloerection do take place in the obese animals, 
Decreased thickness of pellage cannot be the essential factor, as this is no 
more marked in these animals than in goldthioglucose-obese mice. De- 
creased spontaneous exercise can likewise be eliminated by comparing 
obese and non-obese animals kept in chambers small enough to make 
movement impossible, Resistance to high environmental temperatures is 
normal in obese animals. It has been shown that the lack of resistance of 
hyperglycemic mice recover from exposure to cold as long as their 
metabolic rate in the cold. Oxygen consumption can readily be doubled 
in thin animals in the cold under conditions where there is no increase 
in the obese animals. This failure to increase metabolic rates leads to a 
drop in body temperature, decreased respiratory rate and Cheyne- 
Stokes respiration and eventually death, If warmed up again, obese- 
hyperglycemic mice recover from exposure to cold as long as their 
central temperature does not drop more than 14 to 16 degrees below 
their previous normal temperature. High frequency electromagnetic 
waves can substitute for this missing thermogenesis in genetically obese 
mice, If these animals are put in the cold but subjected to this type 
of irradiation they will survive indefinitely**. That the lack of resistance 
in the cold is not due to hypothyroidism is seen from the normal ap- 
pearance of the thyroid and also from the fact that radioactive iodine 
uptake by the thyroid is normal in this syndrome. An anoxia test, which 
has been shown to be an excellent indicator of thyroid function, reveals 
no abnormality in the obese-hyperglycemic mice**, The fact that corti- 
cotropin treatment does not improve resistance to cold, the normal or 
near normal appearance of the adrenals, and the fact that adrenalectomy 
does not prevent weight gain and prevents high blood sugar only tem- 
porarily, argues against an adrenal abnormality", as an explanation for 
the lack of resistance to cold and for the obese-hyperglycemic syndrome 
generally. From an enzymatic standpoint a number of interesting peculi- 
arities have been observed. There is increased intestinal absorption of 
glucose** and probably correspondingly increased enzymatic activity of 
the intestinal mucosa, but this is common to all animals which have been 
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fed large amounts of carbohydrate, particularly in other types of obesity, 
and appears to be a nonspecific effect of hyperphagia. The skeletal muscle 
and kidney hexokinase activities are of the same order as that seen in non- 
obese animals or in goldthioglucose-obese animals**. Similarly, there 
appears to be no increase in liver glucose-6-phosphatase activity. (This is 
in contrast to the situation in mice made obese by grafting acrH-secreting 
tumors*’; this situation is also in contrast with the situation seen in 
alloxan diabetes, in which there are decreased hexokinase and increased 
glucose-6-phosphorylase activities.) By contrast, the liver phosphorylase 
activity per unit weight of liver in the obese-hyperglycemic mice is 
significantly greater than in the non-obese controls**. This finding is, of 
course, in keeping with the accelerated liver glycogen turnover pre- 
viously described and with the postulated etiology. The blood choles- 
terol is elevated in obese-hyperglycemic mice** **, The serum choles- 
terol levels in animals four or five months old is doubled and tends to 
increase further as the animals get older. A number of dietary and 
hormonal treatments further increase cholesterol levels in these animals, 
in particular high protein diets, fasting and growth hormone. High 
serum cholesterols are also seen in acrH-obese mice and in yellow female 
obese mice, but not in goldthioglucose or stereotaxic hy pothalamic-obese 
mice, at least to anywhere near the same extent. Blood lipids are in- 
creased, with the animals showing the blood protein pattern generally 
seen in obese animals”. The characteristics of lipogenesis in these ani- 
mals are remarkable and have been used to characterize metabolic obesities 
as opposed to regulatory obesities. In all forms of obesities where the 
animals are allowed to overeat there is increased lipogenesis as the ani- 
mals become obese. In animals where hyperphagia is solely a result of 
error in regulation of food intake, lipogenesis goes back to normal when 
the animals are pair-fed with controls or are compared to controls in 
the fasted state. By contrast, where a metabolic abnormality is at the 
root of the syndrome and in turn causes the hyperphagia, the situation 
is quite different*: *: '*. In such cases, lipogenesis from C'*-acetate is still 
increased even when hyperphagia is eliminated by pair-feeding or by 
comparing the animals in the fasted state** **.*'**, This is true in vivo 
—the same phenomenon persists when lipogenesis from C'*-acetate is 
studied in liver slices**, That this phenomenon is not simply a matter of 
isotope dilution has been demonstrated by showing that the acetate pool 
was not smaller in the obese-hyperglycemic mice than in the controls. 
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In fact, when acetate dilution was taken into consideration, results be- 
came even more striking*®. A further analysis of this phenomenon has 
been undertaken by examining the metabolism of epidydimal and mesen- 
teric adipose tissue from hereditary obese-hy perglycemic mice and com- 
paring these tissues to those of normal goldthioglucose-obese and acTH- 
secreting tumor-obese mice. Glucose-1-C", —6-C™, Pyruvate 1, 2, or 
3-C™ and acetate 1 or 2-C'* were the substrates used in the absence or 
presence of added insulin or added growth hormone, Glucose uptake, 
oxidation of C', incorporation of C** into fatty acids, the alpha and beta 
carbon of cholesterol, and into glycogen were carried out. In goldthio- 
glucose-obese mice, glucose uptake and C™ incorporation is reduced to 
the same extent. Lipogenesis and shunt activity are even lower in elderly 
animals, (Age is not a factor in lipogenesis and controls.) While pyruvate 
and acetate metabolism are normal in goldthioglucose mice, pyruvate 
metabolism is somewhat reduced in obese-hyperglycemic mice, and this 
impairment increases with age. As regards acetate metabolism, there is 
normal oxidation of C™* in obese-hyperglycemic mice but considerably 
increased incorporation into fatty acids** These metabolic char- 
acteristics also explain why it has been found that while the rate of 
mobilisation of fatty acids is normal in obese-hyperglycemic mice, un- 
like what takes place in goldthioglucose animals, there is a tremendous 
resynthesis of the mobilised fatty acids. If carboxyl-labeled palmitate is 
fed to the two types of obese animals, it is found that the label stays 
in the carboxyl group in the goldthioglucose animals, so that the decrease 
in radioactivity is a fair measure of the rate of oxidation of the fat. By 
contrast, it is found that the label is rapidly spread all along the carbon 
chain in obese-hyperglycemic mice. This indicates that breakdown to 
two carbon fragments does take place, but that resynthesis occurs, so that 
the decrease in radioactivity, while it gives a picture of the oxidation of 
fatty acid carbon, does not give a picture of the turnover of the fatty 
acid molecules**. The fact that fat synthesis still takes place in fasted 
animals or in animals placed in the cold (even when also fasted) explains 
the lack of resistance of these animals to cold. Instead of being able to 
oxidize the fatty acids they mobilize, part of the molecule is resynthe- 
sized and thus is not available for thermogenesis. These metabolic 
characteristics may also explain why, when obese hyperglycemic mice 
are fasted, they retain a high proportion of their fat, so that even when 
brought back to control weight they still contain an amount of fat very 
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much in excess of normal, a characteristic shared with other forms of 
metabolic obesities which also show an increased lipogenesis under fasted 
conditions®™: 


Finally, these metabolic characteristics may also explain why, in 
metabolic obesities in general and in the obese-hyperglycemic syndrome 
in particular, fasting causes no increase (in fact causes a drop) in blood 
ketones, This is in contrast to the situation in regulatory forms of 
obesity, where the increase in blood ketones under fasting conditions 
takes place as in normal animals, The primary error in the pathogenesis 
of this syndrome appears to be the hyperglycemia with hyperinsulinism. 
It has been shown that the pancreatic insulin content is very much in- 
creased, as is circulating insulin activity™: “*. Increased availability of 
insulin together with increased circulating glucose would, of course, in- 
crease lipogenesis and hence obesity. What, in turn, the hyperglycemia 
is due to is less firmly established. It has been hypothesized that this was 
due to increased pancreatic glucagon secretion by the alpha cells. In 
support of this view is the fact that increased pancreatic glucagon is 
seen after growth hormone treatment (which further increases the 
hyperglycemia)®. Also, treatment with diethyldithiocarbamate, which 
damages the alpha cells, eliminates the hyperglycemia and the response 
to growth hormone*’. 


Obese-hyperglycemic mice have a somewhat shorter life expectancy 
than normal animals. When repeatedly reduced and allowed to eat ad 
libitum again, their life expectancy is further reduced”. One frequent 
cause of death seems to be evolution of the hyperglycemia toward true 
diabetes. Infections are not infrequent. On the other hand, the obese- 
hyperglycemic mice are more resistant than their controls to ascites 
tumors”. (Goldthioglucose-obese mice are more prone than their con- 
trols to mammary tumors: when dealing with the relationship of obesity 
to tumors, one should define what tumor and what obesity®*.) 

Other forms of genetic obesity have been less intensively studied in 
the mouse, though they also establish metabolic characteristics of some 
of the types. Yellow mice are a type of genetic obesity which has been : 
known for over 50 years. The first good description of yellow obese 
mice was given by Cuénot in 1905. Since then, a number of studies 
dealing with genetics, reproduction, and growth of these animals have 
appeared™."", The syndrome is a dominant heterozygous form of 
genetic obesity, with the homozygous combination lethal. Castle ob- 
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served that yellow mice are slightly longer than non-obese littermates”, 
a finding confirmed in our laboratory®. While some authors have ob- 
served that in their colonies the females were heavier than the males, 
this was not so in our experience. Our yellow males were heavier than 
females throughout the growth period, the difference being at least as 
great as that between control males and females. Yellow mice exhibit 
some sensitivity to cold in that while they do survive in the cold they 
do not become obese. Weight gain is greatest on high fat diets. As 
yellow mice are given an opportunity to exercise in activity cages, they 
lose weight. Fasted blood glucose levels are normal while fed blood 
glucose levels are frequently elevated in males. Yellow male and female 
mice show a degree of insulin resistance. Yellow males show a marked 
hyperglycemic response to growth hormone, actu, cortisone and gluca- 
gon. Females exhibit hypercholesteremia®. As in other forms of meta- 
bolic obesity, blood ketones are decreased by an 18 hour fast®, The 
mechanism of the obesity is unknown, Bielschowsky and Bielschowsky™ 
have described another form of hereditary obesity which they have 
called the New Zealand strain. The animals do mate (unlike obese- 
hyperglycemic mice), and nurse their young. The blood glucose is 
markedly elevated. Stilbestrol corrects some of the metabolic abnormali- 
ties—it lowers the elevated blood sugar and prevents or reduces excessive 
deposition of fat. Insulin is tolerated in doses fatal to normal mice. The 
authors express the opinion that these animals show hyperinsulinism and 
that “a pituitary factor, not yet identified, opposes the action of insulin”. 

One form of regulatory obesity, hypothalamic obesity, has been 
known to occur spontaneously at a fairly high frequency in a stock 
studied by Vidal and de Robertis™. It is possible that the stock contains 
a hereditary predisposition to spontaneous degeneration of the ven- 
tromedial nucleus of the hypothalamus, Genetic obesity has also been 
observed in rats in association with diabetes” and in the Shetland sheep 
dog, where it was transmitted along recessive patterns”; and of course 
in a number of strains of domestic animals, the large white hog in 


particular. 
* * 


The demonstration of the hereditary nature of familial obesity in 
Man is much more difficult. That obesity does “run in families” is well 
established. In a series of over 1,000 obese patients in Vienna, Bauer 
found that 73 per cent had one or both parents obese. This figure is 
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close to that of 69 per cent found by Rony™ for a series of 250 patients 
in Chicago. In his studies in Philadelphia, Angel" found that half of the 
offspring of obese X average parents were obese, as were two-thirds of 
the offspring of obese < obese matings. Eighty per cent of the obese 
children had at least one fat parent; the parents of 25 per cent were both 
obese. Gurney in a previous survey of a similar population had found 
that only g per cent of the children of average-weight parents were 
overweight. Fellows", studying the overweight fraction of a life in- 
surance sample, found that 58 per cent of the mothers and 43 per cent 
of the fathers of these individuals were or had been overweight. Dun- 
lop, studying a group of obese subjects in Edinburgh, found that 69 
per cent had at least one overweight parent (39 per cent, mothers only, 
12 per cent, fathers only; in 18 per cent both parents were overweight). 

Ellis and Tallerman™, studying 50 very obese children, found that 
60 per cent of them had a parent or a sibling similarly affected; in par- 
ticular, 26 per cent had a grossly overweight mother, 12 per cent a 
grossly overweight father, 6 per cent both parents grossly overweight. 
Iversen™, following 40 Obese children, found that in 88 per cent (31 
cases) one or both parents were obese. Only in to per cent (4 cases) 
was there no obesity in parents or siblings. Our own studies in Boston 
suburbs"’ also show a high degree of correlation between overweight 
in parents and in children. 

Interpretation of these data is difficult, as cultural background in- 
teracts with genetics to determine the incidence of overweight. Angel” 
found that the large obese group which he studied showed a relative 
excess of first and second generation Americans; 42.7 per cent had 
American-born parents (more than half ‘‘old Americans”); 8.7 per cent 
were American-born with one foreign-born parent and one American- 
born parent; an unusual 35 per cent were American-born of foreign- 
born parents and 13.6 per cent were foreign-born. On the other hand, 
while it has been claimed on the basis of small samples that children of 
South European™ and Jewish“ stock have an unusually high incidence 
of obesity, studies in Boston did not confirm this. Fry did not find 
any significant association between ethnic (white) origin and severity 
of obesity. Johnson and co-workers" did not find any significant dif- 
ference between the incidence of obesity in two well-to-do suburbs of 
Boston: Brookline (mostly Jewish) and Newton (mixed background). 
The fact that in the southern United States overweight is more pre- 
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valent in white males than in white females but less prevalent in Negro 
males than in Negro females** may be the result of a socio-economic situ- 
ation wherein Negro men are still frequently employed in jobs entailing 
physical labor while Negro women no longer are, but are not yet sub- 
jected to social pressure for weight control. On the other hand, this 
difference between the white and the Negro population may be de- 
termined, at least in part, by genetic factors. 

The possible interaction of environmental and genetic factors, the 
mixed genetic background of most human groups—particularly in Eu- 
rope and North America—the fact that human genetics deals with gen- 
erations whose life expectancy is similar to that of the geneticists, and 
that some of the most useful tools of genetics (e.g., parent-offspring, 
brother-sister mating) are not applicable to human studies, emphasizes 
the significance of two tools which are applicable to problems such as 
that of genetic factors in human obesity; i.e., the study of twins and 
the study of sex ratios. 


Evidence much more cogent of the importance of genetic factors 
in the etiology of at least some forms of obesity other than the simple de- 
monstrations of the frequent familial association is derived from Sie- 
mens’ Zwillings-Pathologie, the study of diseases in twins**. The meth- 
od is, briefly, as follows: assuming that it is possible to diagnose with 
accuracy identical (monozygotic) and fraternal twins, it is then reason- 
able to say that pathological and other characteristics which, if they 
occur at all, are always or nearly always present in both members of 
identical twin pairs, but rarely or never appear in both members of 
fraternal twin pairs, are hereditary. (This statement does not imply 
the reverse, i.e., that characteristics which are found in members of both 
types of pairs are not hereditary.) The “twin method” has been applied 
by Newman, Freeman and Holzinger“ to measurable characteristics 
such as height, weight and intelligence quotient. In this case, comparison 
of the variability of the quantity measured in identical twins and in 
fraternal twins permits a preliminary assessment of the role of heredity 
and that of environmental factors. (A comparison of variability among 
siblings and individuals of the same age and sex leads to obviously far 
less clear-cut distinction between environmental and hereditary cau- 
sation. ) 


The study of Newman and associates bore on a large number of 
subjects, identical and fraternal twins and siblings of like sex, Variability 
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of weight was included among the many physical and mental char- 
acteristics compared**, The correlation between identical twins for 
weight was found to be extremely high (0.973), exceeded only (and 
barely) by that for standing height (0.981), higher than right and 
left finger ridges (0.919 and 0.931) and intelligence characteristics 
(Binet, 0.910, Woodward-Methews, 0.562). The ratio of standard errors 
of estimate of weight for fraternal twins to identical twins is 2.2 (22.96 
lb. for fraternal twin weights as compared to 10.33 lb. for identical 
twin weights), of the same order as height or head length and superior 
to all such ratios for mental traits. When twins and siblings are paired 
(the siblings being taken at comparable age), the mean pair difference in 
weight of siblings is 10.4 lb. (with 32.5 per cent differing by more than 
12 lb.), that of fraternal twins is 10.0 lb. (with 34.5 per cent differing by 
more than 12 Ib.), and that of identical twins is 4.1 lb., with only 2 per 
cent differing by more than 12 |b. 

Von Verschuer*, studying 57 pairs of identical twins, aged 3 to 51 
years, found weight somewhat more variable than other physical char- 
acteristics, but still very constant from twin to twin. Average percentage 
variation amounted to only 2.58 per cent. A separate calculation for 
those identical twins reared and living in identical environments and 
for those reared and living in dissimilar environments showed the aver- 
age percentage variation in body weight for the first group to be 1.39 
per cent and for the second group 3.6 per cent. These results would 
tend to demonstrate that, while environmental factors play a role in the 
control of body weight genetic factors are of paramount importance. 

Suggestive of the importance of genetic factors in the etiology of 
human obesity is the finding™: *° that segregation can be shown to take 
place in the transmission of obesity. If the various types of matings, 
stout X stout, stout X non-stout and non-stout < non-stout are con- 
sidered, the variability of weight of the offspring is relatively small for 
the first type (most [73 per cent in his study] offspring stout), least 
for the third type (almost none [9 per cent in his study] of the 
offspring stout), and largest for the stout by non-stout matings (off- 
spring almost evenly divided between obese [41 per cent] and non- 
obese [59 per cent|). This is interpreted by Gurney as showing that 
stout individuals carry gametes for slenderness while slender individuals 
rarely carry gametes for stoutness, 

Finally, perhaps the most striking indication of genetic determina- 
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tion in human obesity is the demonstration by Angel* that the sex 
ratios of children in the various types of matings (as characterised by 
weight) are statistically different from that for the population as a 
whole. There are fewer males (and larger families) among the progeny 
of average X average matings and fat male X average female matings 
than among the offspring of fat < fat and average female x fat male 
unions, This is not inconsistent with an hypothesis that one of 
the genes which in some cases helped to determine obesity is 
a sex-linked recessive lethal gene. Such sex-linked recessive lethals 
do very probably occur in man. Such a gene might be expected to be 
more frequent among the females of the average * average matings 
with at least one obese daughter, where presumably the interactive 
non-recessive genes mainly responsible for obesity would be less 
frequent than in matings involving one or more fat parent (cs- 
pecially a fat father). On the other hand, the relatively larger family 
size of the average X average and fat female < average matings may 
have purely psychological or social-biological and not genetic deter- 
minants. Likewise, the relative excess of fat females over fat males 
among the parents and siblings of the obese (about 60 per cent of 
females are fat as opposed to 4o per cent of males) may express as 
strongly the effects of genetic sex limitation and social sex differences 
in activity as the effects of a hypothetical sex-linked recessive lethal 
factor which present data are inadequate to test. Here Angel” notes 
that we are hampered by inability to record the potentially obese as 
well as the actually obese phenotypes. 


CONCLUSION 


It is my hope that the evidence presented in this lecture has illus- 
trated a number of points. First, that genetic factors do influence body 
weight and may cause obesity. Second, that obesity is the common 
end-product of a great many conditions which may have very little 
in common except the occurrence of a positive energy balance. Third, 
that if these conditions differ in mechanism, their treatment ought to 


differ—for example, if inactivity is an essential aspect of a particular syn- 
drome, increased activity may be more effective than caloric restriction 
alone. From the point of view of public health, it would appear more 
profitable to recognize the role of genetic factors and use them to 
anticipate obesity than to deny obvious facts. The use of genetics has 
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been highly successful in terms of detection and early prevention as 
regards diabetes. Once it is recognized that the children of obese sub- 
jects are much more likely to become obese, preventive efforts could 
be similarly concentrated on such vulnerable individuals. Proper food 
and exercise habits could be taught early. All workers in the field are 
in agreement that the longer obesity has lasted, the more malignant 
it is apt to be. Recognition of genetic factors may thus help to prevent 
obesity from ever appearing or at least from developing in many indi- 
viduals. Once again, our treatment of obesity is likely to be more 
successful if we view this condition as a medical, rather than a moral 


problem. 
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ORAL HISTORY: LIVING MOMENTS OF 
MODERN MEDICINE* 


Bentson, Px.D. 


was a boy, he turned to his mother while at play one 

day and said, “Look, Ma, I have drawed a man; now I 

am going to draw his soul”. I can say unequivocally that 

& Oral History is not an attempt to draw men’s souls, We 

leave the problem of the human soul to the theologians who over the 
centuries have tenaciously tried to establish claims to that elusive prop- 
erty; or to writers who exalt, damn and constantly try to define its 
qualities; or to the artists who timelessly have tried to represent it by 
line and color. This is not to say, however, that historians have not 
wrestled with the soul. Mr. Toynbee’s massive volumes, to name but 


2 2 orp Balfour recounts that when Robert L. Stevenson 


one historian of note, are impressive testimony that from time to time 
historians also engage in this kind of exercise. 

The oral historian’s function is much more modest: we collect the 
autobiographies of contemporaries for use of future historians. We are 
engaged, if you will, in establishing an archive of autobiographical mate- 
rials, In a sense we help create a particular kind of personal document 
because we implicitly believe that the details of an individual human life 
will serve to illuminate and help differentiate for the future historian 
those vast forces which in our own time, ironically enough, assault the 
identity of the individual. 

Learning about the individual has particular relevance for the history 
of science. Speaking to such a point some years ago, the distinguished 
historian of science, George Sarton, advised: 

“The history of science and in particular the history of medicine is not simply 

an account of discoveries. Its purpose is to explain the development of the 

scientific spirit, the history of man’s reaction to truth, the history of the 
gradual revelation of truth, the history of the gradual liberation of our minds 
from darkness and prejudice. Discoveries are evanescent for they are soon 
replaced by better ones. The historian must try not only to describe these 
evanescent discoveries but to find in science that which is timeless. When he 
* Presented at a meeting of the Section on Histor’cal and Cultural Medicine at The New York 


Academy of Medicine, May 27, 1959. Manuscript received December 15, 1959. 
From the Oral History Research Office, Columbia University, New York. 
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does that he comes very close to the historian of art. To put it in other words 

a man’s name may be immortalized by his discoveries. Perhaps there was 

nothing else in him deserving of remembrance? He may have been a poor 

sort of man, a man whose mind was as sharp and narrow as a knife’s edge? 

Or else the historian betrayed him. In so far as a scientist is also an artist his 

personality can survive, otherwise not. It is the historian’s main duty to revive 

the personalities, rather than to enumerate their scientific discoveries. Dis- 
coveries may be important but personalities are infinitely more so. . . .” 

For Sarton, as for other humanists, the individual is at the core of 
history. But just what his role is or how far he shapes his history is not 
precisely known. It is, moreover, a subject of tense debate—a problem 
that has gnawed at historians from Thucydides to the present day. 
Tolstoy defined it in War and Peace in the following manner: 

“As in the question of astronomy then, so in the question of history now, the 

whole difference of opinion is based on the recognition or non-recognition of 

something absolute, serving as the measure of visible phenomena. In astronomy 
it was the immovability of the earth, in history it is the independence of 
personality—free will.” 

The problem of the role of the individual in history is one that con- 
stantly besets the historian gathering the memoirs of his contemporaries. 
There are others. 

In our own age historians are faced with an anomaly. The technology 
of the printing press, paper and chemical industry, typewriters, etc., 
has given us the means of producing documents which historians are 
agreed is almost the first thing that is necessary if one is to write history. 
Langlois, the great French medievalist, put it in the aphorism “Pas de 
documents, pas dhistoire”. Anyone who has visited the National 
Archives or the Library of Congress in Washington knows that in these 
two institutions alone there are enough documents bearing on the his- 
tory of the United States to keep several generations of historians profit- 
ably at work. I need not speak of other repositories. But the very tech- 
nology that has helped to create these documents has also helped to 
eliminate the personal document of letter, diary or autobiography. The 
tempo of living has increased to such a degree that few today sit down 


leisurely at the end of a day to write in a journal, much as Emerson or 
John Q. Adams did, or to write long personal letters to family and 
friends. Why write when the telephone is at hand and five minutes of 
talk produces as many words as a two hour, 15 page letter? An hour’s 
plane ride and a face to face meeting do away with a week of corre- 
spondence between two scientists in Boston and New York. The dis- 
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appearance of the personal document is of particular importance to the 
person interested in the history of medicine and in particular the history 
of the medical revolution that has occurred in this country in the last 
50 years, for at the center of that revolution stands the physician or 
medical specialist—in part participant, in part product of that change. 
Although there is a vast amount of data available about that revolution, 
there is a notable lack of personal documents—and the human detail, the 
atmosphere of the day-to-day life of the physician is missing. For ex- 
ample, Dr. Joseph Aub of the Massachusetts General Hospital, now 
hard at work collecting documents for a joint biography of David 
Edsall and Walter Cannon, finds that it is almost impossible to find any 
Edsall papers. If anyone in this room attempted to write a history of the 
dev clopment of physiology in this country he would find an important 
gap in his material for the last half century because the papers of two 
notable pioneers, Graham Lusk and Eugene DuBois, have disappeared. 

The Oral History project in medicine was designed to fill this gap 
by capturing on tape the recollections of distinguished physicians, sur- 
geons, teachers of medicine, and medical scientists. This excursion into 
autobiography not only gives us a self-portrait of the contemporary 
physician, how he views his profession, disease, health and rehabilita- 
tion; it also gives us rich insights into such diverse topics as the develop- 
ment of diagnosis, surgical technique, instruments, process of research, 
medical education and hospital life. 

How do we gather these autobiographies? For the historian who 
conducts the interview, the work is arduous. He must prepare as if he, 
in fact, were going to write a biography of the individual interviewed. 
He must not only read all available primary material that is extant 
(papers, letters, etc.), he must also become acquainted with the history 
of the institutions his subject has been associated with (schools, hos- 
pitals, societies, laboratories, cities) as well as his specific medical interest 
(surgery, bacteriology, physiology). This latter chore is most impor- 
tant because only by doing this can he learn to trace the development 
of the medical problems that his subject has been concerned with. He 
cannot, in fact, overlook the commonplaces of everyday life that both 
interviewer and subject take for granted. So if a subject says, “by using 
the classic techniques available I separated . . .”, it is best to stop him 
and ask him to detail those techniques, for what is classic today might 
not be classic 50 years from now. Actually, there is always a third party 


Bull. N. Y. Acad. Med. 


5 
‘a 
: 
= 
: 
4 
7 


ORAL HISTORY: LIVING MOMENTS OF MODERN MEDICINE 347 


present at each interview: this is the historian yet unborn who con- 
tinually interrupts sotto voce and asks, “Are you getting everything I 
will need to know?” It is not an easy burden to realize that in the 
future you may be regarded a fool who missed a golden opportunity. 
Unlike the sociologists, we have no set of formal questions, not that 
such questions have no value—they do. Our problem is not that of 
quantitating data. In essence we are data gatherers, As a matter of fact, 
in addition to gathering recollections, much effort is expended in col- 
lecting any extant papers, diaries and photographs. 

I have often been asked, “How do you know you are getting the 
truth?” The answer is simple: I don’t know. At best, memory is tenuous 
and even well-intentioned people often misremember. Sometimes they 
lie or, to use a less harsh word, fib; sometimes their prejudices rewrite 
events in such a manner as to make a professional propagandist blush. 
All of this all men do, First, it is well to remember that none of these 
autobiographies is presented to the historian of the future with the 
notation that it is the final and most accurate word. In the end it will 
be received as but one of many documents. The future historian will in 
fact use it, weigh it, examine it in relation to other extant documents. 
His evaluation of it will be keener because time will furnish him still 
more evidence and new perspective. 

What about the fellow who lies or creates a myth? It should be 
pointed out that the physician who creates a myth is also unwittingly 
giving us a portrait of himself, and that the collection of untruths and 
prejudices is as valuable as collecting what passes for pristine truth. Some- 


times it is the contradictions that emerge from the various memoirs that 


pose the nicest historical problems. While interviewing physicians in 
New York, all were agreed that a change in the treatment of typhoid 
fever (feeding patients a high caloric diet) occurred after Coleman and 
DuBois’ notable experiments on the basal metabolism of typhoid patients 
in 1911. When I spoke with Dr. Aub in Boston I learned another story. 
He maintained that Dr. Fred Shattuck fed his patients a high caloric 
diet long before the work of DuBois and Coleman. Who was right? 
In the strictest sense all were telling the truth as they saw and under- 
stood it. As a matter of record, a check of the hospital records at the 
Massachusetts General Hospital reveals that Dr. Shattuck did feed his 
typhoid patients a high caloric diet at least 10 years before DuBois and 
Coleman’s experiments at Bellevue. The real problem, however, is 
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not who was first; it is, what forces led to a change in the treatment 
of typhoid fever in the first decade of the zoth century? Once this 
question is posed the beautiful diversity that exists in history becomes 
apparent. Different factors played a role in Boston and New York. 
Vital statistics show that there was a marked decline in the number 
of typhoid cases in Boston beginning in 1890, due in large measure 
to the rigorous inspection of the water and milk supplies of that 
city. This decline was also manifest in the number of typhoid patients 
who were admitted to the M.G.H. It was this decline which al- 
lowed Shattuck, a superb clinician trained in the French school of 
pathology (strongly rooted in Boston medicine from the days of James 
Jackson, Bigelow and O. W. Holmes), to arrive empirically at the 
observation that if he fed his patients a rich diet, they survived; if he 
starved them (as was the traditional practice), they died. Although 
such great figures as Hermann Biggs played an important role in New 
York public health matters, as late as 1909 there were terrible epidemics 
of typhoid in New York due to contaminated milk supply. It was not, 
for example, until 1910 that the New York Board of Health adopted a 
requirement providing that all milk used for drinking purposes be prop- 
erly pasteurized. DuBois’ training was markedly different from that of 
Shattuck. Educated at the College of Physicians and Surgeons of Co- 
lumbia University, DuBois, under the urging of the distinguished pedi- 
atrician John Howland, turned his interests to physiological problems, 
and took postgraduate training in physiology in Krause’s clinic in 
Berlin. It was here that he learned the intricacies of physiological re- 
search, including the use of the Pettenkofer-Voit chamber used in the 
studies of basal metabolism. It was in Germany, for example, that 
DuBois met, for the first time, the distinguished pioneer in nutrition 
research, Graham Lusk, who later became his associate at the Russell 
Sage Institute of Pathology at Bellevue. It was under Lusk’s urging that 
both DuBois and Coleman applied their researches on basal metabolism 
to the study of disease and, in particular, typhoid fever. Yet before 
those researches could come to fruition, there was almost an insur- 
mountable obstacle to be overcome. It was necessary to measure the 
body surface of both normal and abnormal individuals. The mathemati- 
cal formula to measure the body surface did not come from Coleman 
or DuBois; it came from DuBois’ cousin, Delafield DuBois, an electrical 
engineer who was theoretically concerned with a similar problem in 
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his own work. The diversity here described gives rise to a whole new 
series of problems, For example: Why weren’t Shattuck’s views adopt- 
ed? Were they widely disseminated? What was the state of communi- 
cation within the medical profession in 1900? In a sense the problem 
bears a close resemblance to the problem of the discovery and use of 
ether. There is little doubt that Dr. Crawford W. Long, a graduate of 
the University of Pennsylvania, discovered the anesthetic properties of 
ether long before Wells or Jackson. Again, the point is not who was 
first but rather who helped integrate it into acceptable medical practice. 

I should like to turn now and discuss the project itself. To date the 
following physicians and medical scientists have cooperated with the 
project: the late Alan Gregg of the Rockefeller Foundation; A. R. 
Dochez, Professor Emeritus of Medicine at P. and S.; the late Eugene 
F. DuBois of the Cornell University Medical College; David P. Barr, 
Professor Emeritus of Medicine at Cornell; Connie M. Guion, Profes- 
sor Emeritus of Medicine at Cornell; Edward D. Churchill, John Ho- 
mans Professor of Surgery at Harvard; I. S. Ravdin, John Rhea Barton 
Professor: of Surgery at the University of Pennsylvania, Dana W. 
Atchley, Professor of Clinical Medicine at P. and S.; René Dubos, Mem- 
ber and Professor at the Rockefeller Institute; Joseph C. Aub, Professor 
Emeritus of Medicine at Harvard; and the late Abraham Flexner of the 
General Education Board of the Rockefeller Foundation. 

I have been asked on occasion, how do you know these people are 
really important? Again I must answer, I don’t really know, but I think 
that it would be well for us to remember here the wisdom of Henry 
Sigerist. In his justly famous introduction to A History of Medicine, 
he wrote: 

“History remembers many names and has forgotten many. A strange process 

of selection takes place. Doctors who were very popular during their life-time, 

who had their portraits painted by famous masters and had large size en- 
gravings made from them, may be completely forgotten today, and when we 
have to catalogue such a portrait we may have great difficulty in finding out 
who the man was. Others remained or became famous after their death. They 
all had to appear before the tribunal of history. Historians with the advantage 
of being able to look at events from a distance examined, interpreted and 
evaluated their lives and work. . . . Every society has an ideal physician in 
mind whose characteristics are determined primarily by the social and eco- 
nomic structure of that society and the technical means available to medicine 


at that time. Interpretations and evaluations change: that is why there is no 
such thing as a definitive history.” 
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RECENT ACCESSIONS OF THE 


(“Possession does not imply approval.”) 


LIBRARY 


Monographs on Cardiovascular Diseases 


Bariatti, R. Le emboli arteriose periferiche. Pavia, R. Cortina, 1959, 
158 p. 

Cardiology; an encyclopedia of the cardiovascular system. Ed. by A. A. 
Luisada. New York, Blakiston Division, McGraw-Hill Book Co., 
1959, 4 V. 

Looseleaf. Sponsored by the American College of Cardiology. 

Conrad, G. P. M. ’n ondersoek in verband met distale arteriéle pulsasies 
na tydelike afklemming van groot slagare. { Pretoria, Universiteit 
van Pretoria, 1958], 300 numb. 1. 

Thesis (M.D.)—Pretoria. 

Dale, W. A. Autogenous vein grafts and related aspects of peripheral 
arterial disease. Springfield, Ill., Thomas, [1959], 123 p. 

Diseases of the chest including the heart; ed. by J. A. Myers. Springfield. 
Ill., Thomas, [1959], 1015 p. 

Guthrie, C. C. Blood vessel surgery and its applications (a reprint). A 
collective review of fifty years of vascular surgery [by Bernard 
Fisher|, a biographical note on Dr. Guthrie and Dr. Guthrie’s 
complete bibliography. [Pittsburgh], Univ. of Pittsburgh Press, 
11959], 360, 83 p. 

“The contribution of Dr. C. C. Guthrie to vascular surgery 
by Samuel P. Harbison and Bernard Fisher.” 

Hagi-Duvan, S. Reanimarea cardiaca. Bucuresti, [Institurul de Medi- 
cina si Farmacie], 1958, 187 p. 

Hoffmann, B. Blutdruck und subarktisches Klima in der Sowjetunion 
(Obersicht iiber die russische Literatur und Untersuchungen an 
Spatheimkehrern). [Berlin, 1958], 86 p. (Freie Universitat, Berlin. 
Osteuropa-Institut. Berichte. Medizinische Folge, No. 16.) 

Jacobs, A. L. Arterial embolism in the limbs, Edinburgh, Livingstone, 

1959, 200 p. 
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Jaeger, F. Krampfadern, Hamorrhoiden, Krampfaderbruch. 5. Aufl. 
Leipzig, Barth, 1958, 232 p. 

Johnson, C. A. The Johnson recording oscillometer; its use in the study 
of arterial circulation. London, Pergamon Press, 1959, 112 p. 
Karolinska Sjukhuset, Stockholm, Barnkliniken, Diagnosis of congenital 

heart disease. 2.ed. Chicago, Year Book Publishers, [1959], 866 p. 

Kleinerman, L. & Velican, C. Mica circulatie. [Bucuresti, Ed. Academiei 
Republicii Populare Romine, 1959], 534 p. (Biblioteca medicala, 
no, 12.) 

Lipman, B. S. & Massie, E. Clinical scalar electrocardiography. 4. ed. 
Chicago, Year Book Publishers, [1959], 474 p. 

Malan, E. D. R. Quadri arteriografici. [Torino], Minerva Medica, 
[1958], 124 p. 

Morfopatologia aparatului cardio-vascular; sub redactia E. C. Cracuin. 
[Bucuresti], Ed. Academiei Republicii Populare Romine, 1959, 
669 p. (Biblioteca medicala, no. 14.) 

Mozes, E. B. High blood pressure. New York, Lippincott, [1959], 
192 p. For the laity. 

Nyboer, J. Electrical impedance plethysmography; the electrical resis- 
tive measure of the blood pulse volume, peripheral and central 
blood flow. Springfield, Ill., Thomas, [1959], 243 p. (American 
lecture series, no. 362.) 

Ognev, B. V.; Savvin, V. N. & Saveleva, L. A. Anatomie und Pathologie 
der Gefassversorgung des Herzens; hrsg. von W. Korner. Berlin, 
Akademie-Verlag, 1958, 137 p. 

Translated from the Russian: Krovenosnye sosudy serdtsa v 
norme i patologii. 

Panuccio, P. La comunicazione inter-atriale. [Milano], Recordati, 
[1959], 144 p. (Monografie cardiologiche, no. 8.) 

Pathology of the heart; ed. by S. E. Gould. z.ed. Springfield, IIl., 
Thomas, [1960], 1138 p. 

Society of Actuaries. Build and blood pressure study. [Chicago, So- 
ciety of Actuaries, 1959], v. 1 (268 p.). 


Solbiati, G. Ricerche morfologiche e topografiche sull’accrescimento 
prenatale del sistema arterios. Parma, |Tipografica Parmense, 
1958], 219 p. (Ateneo parmense. Collana di monografie, no. 2.) 

Spodick, D. H. Acute pericarditis. New York, Grune & Stratton, 1959, 
182 p. 
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Squibb Announces 


Chem 


Squibb Aipha-Pnenonyethy! Pe 


Potassium 


mipen 


new chemically improved penicillin 
which provides the highest blood 
levels that are obtainable with oral 
penicillin 


As a pioneer and leader in penicillin therapy 
for more than a decade, Squibb is pleased 
to make Chemipen, a new .chemically im- 
proved oral penicillin, available for clinical use. * 


With Chemipen it becomes possible as well as i 
convenient for the physician to achieve and main- 

tain higher blood levels— with greater speed—than ‘4. 
those produced with comparable therapeutic doses of 
potassium penicillin V. In fact, Chemipen is shown to 
have a 2:1 superiority in producing peak blood levels 
over potassium penicillin V.* 

Extreme solubility may contribute to the higher blood 
levels that are so notable with Chemipen.* Equally nota- 
ble is the remarkable resistance to acid decomposition 
(Chemipen is stable at 37°C. at pH 2 to pH 3), which 
in turn makes possible the convenience of oral treatment. 


~ therapy 


And the economy for your patients will be of 

particular interest—-Chemipen costs no more 

than comparable penicillin V preparations. 

Dosage: Doses of 125 mg. (200,000 u.) or 

_ 250 mg. (400,000 u. ), t.i.d., depending on the 

i, severity of the infection. The usual precautions 

=’ must be carefully observed with Chemipen, as with 

all penicillins. Detailed information is available on 
request from the Professional Service Department. 

Supply: Chemipen Tablets of 125 mg. (200,000 u.) and 

250 mg. (400,000 u.), bottles of 24 tablets. Chemipen 


Syrup (cherry-mint flavored, nonalcoe SQUIBB 
holic ), 125 mg. per 5 cc., 60 cc. bottles. 


*Knudsen, E. T., and Rolinson, G. N.: 


Lancet 2:1105(Dec.19) 1959. Ingredient 


Priceless Ingredient 
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just pour powder 
from 
one packet 


each packet is equivalent to 

one rounded teaspoonful of 
Metamucil powder 


OD. SEA RL 


NEW FROM 
INSTANT MIX METAMUCIL 


Psyllium hydrophilic mucilloid with citric acid and sodium bicarbonate. 


slowly... 
it’s instantly mixed 


all the advantages of 
smoothage therapy in 
the relief and correction 
of constipation 


stimulates peristalsis 

induces nuts elimination 
keeps diane soft and 


easy to pass 


avoids harsh laxatives or 
purgatives 


2+: 


and it’s 


LEFERVESCENT| 


convenient, measured- 
dose packets 


delightful mild lemon flavor 


INSTANT MIX METAMUCIL 
16 Packets 


Chicago 80, Iilinois 
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When you want to reduce serum cholesterol 
and maintain it at a low level, is medication more 
» realistic than dietary modifications? 


Maintenance of lowered cholesterol concentration in the blood 

is a life-long problem. It is usually preferable, therefore, 

to try to obtain the desired results through simple 

dietary modification. This spares the patient added expense 
a and permits him meals he will relish. 


The modification is based on a diet to maintain 
optimum weight plus a judicious substitution 

of the poly-unsaturated oils for the saturated fats. 
One very simple part of the change is to cook the 
selected foods with poly-unsaturated Wesson. 

In the prescribed diet, this switch in type of fat 
will help to lower blood serum cholesterol and 
help maintain it at low levels. The use of Wesson 
permits a diet planned around many favorite 

and popular foods. Thus the patient finds it a 
pleasant, easy matter to adhere to the prescribed course. 


Where a vegetable (salad) oil is medically recom- 
mended for a cholesterol depressant regimen, Wesson 
is unsurpassed by any readily available brand. 

Uniformity you can depend on. Wesson has a poly- 
unsaturated content better than 50% . Only the lightest 
cottonseed oils of highest iodine number are selected 
for Wesson. No significant variations are permitted in 
the 22 exacting specifications required before bottling. 


Wesson satisfies the most exacting appetites. To be 
effective, a diet must be eaten by the patient. The 
majority of housewives prefer Wesson particularly by 
the criteria of odor, flavor (blandness) and lightness of 
color. (Substantiated by sales leadership for 59 years 
and reconfirmed by recent tests against the next 
leading brand with brand identification removed, among 
a national probability sample. ) 
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Chicken, grilled with homemade 
Wesson barbecue sauce, is low in 
saturated fat—and delicious eating. 
It gives longer lasting satisfaction. 


FREE Wesson recipes, available in 
quantity for your patients, show how to 
prepare meats, seafoods, vegetables, salads 
and desserts with poly-unsaturated 
vegetable oil. Request quantity needed from 
The Wesson People, Dept. N., 


210 Baronne St.. New Orleans 12. La. 


Wesson’s Important Constituents 

Wesson is 100% cottonseed oil . . . 

winterized and of selected quality 
Linoleic acid glycerides (poly-unsaturgted) 50-55% 
Oleic acid glycerides (mono-unsaturated) 16-20% 
Total unsaturated 70-75% 
Palmitic, stearic and myristic glycerides (saturated) 25-30% 
Phytosterol (predominantly beta sitosterol) 0.3-0.5% 
Total tocopherols 0.09-0.12% 
Never hydrogenated pletely salt free 
Each pint of Wesson contains 437-524 Int. Units of Vitamin E 
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When too many tasks seem to crowd the unyielding hours, 


a welcome “pause that refreshes” with ice-cold Coca-Cola 


often puts things into manageable order. 


DRINK 


REFRESHES YOU BEST 
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Spirits 


OBETROL 


Patent #2748052 


for medical management of obesity 


The different amphetamine combination of choice... 
even in many cases of hyperthyroidism, hypertension, 
coronary artery and other cardiovascular diseases. 


OBETROL incorporates the desired action of amphetamines with- 
out usual drawbacks. 


OBETROL Each 20 mg. tablet or two 10 mg. tablets contain safer, 
longer acting Methamphetamine Saccharate 5 mg., 
with Methamphetamine Hydrochloride 5 mg., Ampheta- 
mine Sulfate 5 mg., Dextro Amphetamine Sulfate 5 mg. 

SUPPLIED: in 10 mg. and 20 mg. tablets in bottles of 100, 500, and 1,000. 

Ref: Plotz, M.: Modern Management of Obesity, J.A.M.A. 170: 1513-1515 (July 25) 1959. 


Available on prescription at all leading pharmacies. Pc 
Page 753 


Write today for clinical samples. 
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OBETROL PHARMACEUTICALS 382 Schenck Avenue e Brooklyn 7,N. Y. 
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RECTOCAINE® OINTMENT 


@ RECTOCAINE® OINTMENT is still the same 
recognized and accepted formula, now improved to 
meet the demands of the medical profession for 
RECTOCAINE® OINTMENT in a non-staining, 
water-soluble base, and in a convenient dispensin 
unit from which the label may be readily peeled off. 


@ RECTOCAINE® OINTMENT not only provides 

long acting antiseptic and anesthetic action for 

prompt and continued relief of pain, discomfort 

and itching in pruritis ani and hemorrhoids, but also 

in superficial burns and sunburns, cuts and bruises. 

Available in | oz, tubes (removable label) with 
. rectal applicator, and | pound jars. 


@ RECTOCAINE® SUPPOSITORIES are available 
in boxes of 12. 


@ RECTOCAINE® INJECTION has been used for 
years to provide complete relief from pain before 
and after surgery for i diat bulati 
rapid return to normal occupational pursuits. Avail- 
able in 5 ce. ampuls in boxes of 6, 25, and 100, 
and 20 cc. multiple dose vials. 


_ C. F. KIRK COMPANY 
PHARMACEUTICAL AND BIOLOGICAL LABORATORIES 
521-523 WEST 23 STREET 
NEW YORK N.Y 


for acidosis due to anesthesio — edema 


KALAK 


Counter-Acts 


ANTI-BIOTIC 
REACTIONS 


. ... KALAK is a non- 
laxative, alkaline diuretic 
buffer — side reactions 
from aureomycin — terra- 
mycin — sulfas — penicillin 
are reduced through the 
use of KALAK — KALAK 
contains only those salts NORMALLY 
present in plasma... . IT IS BASIC! 


KALAK WATER CO. 
of NEW YORK, Inc. 


207 EAST 37TH STREET 
New York 16, N. Y. 


For acidosis aue to nouseo — in nephritis 


Through 

physicians only 
CONTACT LENS 
FITTING SERVICE 


Only on prescription and under the super- 
vision of the physician, Theo. E. Obrig, Inc. 
expertly fits contact lenses of all types. 
This has been a Theo. E. Obrig specialty for 
more than 25 years. 


Theo. E. Obrig, inc. is singularly equipped 
to fit Lacrilens@ and latest forms of 
corneal lenses that may be worn for long 
periods of time even in cases of aphakia. 
Lacrilens® is particularly recommended for 
wear in active sports, including swimming. 


THEO. E. OBRIG, INC. 
75 East 55th Street 

New York 22, N. Y. 

PL 8-0973 
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Relief without Analgesics 


“‘Meprobamate was found of considerable value in reducing the tension component of chronic 
headache, and thus decreasing the frequency and severity of attacks. No intolerance, dependence, 


or side effects were noted... .” 
Blumenthal, L.S., and Fuchs, M.: Am. Pract. & Digest Treat. 9:1121 (July) 1958. 


An extensive bibliography attests to the striking effectiveness and noteworthy safety of 
EQUANIL (meprobamate, Wyeth) in a variety of tension and anxiety states. EQUANIL 
possesses specific action; pharmacological ac- 


tion is not diffuse. Rapid metabolism precludes "g 
Although rare, allergic reactions may occur; at Lio. 
i excessive dosage should be avoided in all pa- E P ag 
tients. For further information on prescribing 
and administering EQUANIL see descriptive lit- Sal 
erature, available on request. | tea A Century of 


Service to 


Wyeth Laboratories Philadelphia 1, Pa. Medicine 
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Include MILK in your LOW-SALT DIETS” 


It's no longer necessary to deny patients fresh, fluid 
palatable Milk in low-salt diets. Walker-Gordon fresh 
Lo-Sodium Milk (Certified Milk with 90% of Sodium removed) 
contains less than 50 mg. Sodium per quart. Guaranteed 

free of Penicillin. Paper half-pints for hospitals, quart 

bottles for home delivery. Write or phone for literature, 
low-sodium diet sheets, and professional sample. 


WALKER-GORDON , 4O-SODIUM MILK 


Walker-Gordon Certified Milk Farm, Plainsboro, N.J. x SWinburne 9-1234 
New York: WAlker 5-7300 * Phila.: LOcust 7-2665 


Also Certified Raw, Pasteurized, Homogenized-Vit. D, Skimmed Milks and 
Acidophilus; available through leading Milk Dealers or call Walker-Gordon 


Herald Squore, N. Y. Roosevelt Field, Long Island 


Porkchester, Bronx Jamaica, Queens 


White Plains, N. ¥ Flatbush, Brooklyn 


MACY'S PRESCRIPTION DEPARTMENT 


Macy’s cooperates with the medical profession to control the 
indiscriminate use of dangerous drugs. If a patient wishes to refill a 
prescription containing any drug which may be harmful if used with- 
out supervision, the physician is immediately notified. And with the 
physician's approval, the prescription is accurately compounded, 
carefully checked. 


No wonder so many physicians prefer Macy's Prescription Department. 
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NEW AND EXCLUSIVE 


FOR SUSTAINED 
TRANQUILIZATION 


MILTOWN* (meprobamate) now available 


in 400 mg. continuous release capsules as 


Meprospan-400 


ety JUST ONE CAPSULE 


LASTS ALL DAY 


HIGHER POTENCY 
FOR GREATER CONVENIENCE 


e relieves both mental and muscular tension 
without causing depression 


e does not impair mental efficiency, motor 
control, or normal behavior 


Usual dosage: One capsule at breakfast, 
one capsule with evening meal 


r Available: Meprospan-400, each blue capsule contains 
400 mg. Miltown (meprobamate) 
Meprospan-200, each yellow capsule contains 
200 mg. Miltown (meprobamate) 
Both potencies in bottles of 30. 


(WALLACE LABORATORIES , New Brunswick, N. 7. 
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SYMPOSIUM REPORT: 


ALTAFUR in antibiotic- 


resistant staphylococcal infections 


ALTAFUR proved superior to any other 
single agent against staphylococcal infec- 
tions encountered in the pediatric section of 
a general hospital. Introduced during an 
epidemic of severe staphylococcal pneu- 
monia and bronchiolitis in younger children, 
ALTAFUR was employed in treating a total 
of 59 infants or juvenile patients, most of 
whom had upper or lower respiratory tract 
involvement. Almost all had been given 
antibiotics without effect; 34 were judged 
severely or critically ill. Cures were ob- 
tained in 54 of these patients after a 3 to 
10 day course of ALTAFUR. There was only 
one failure (results were inconclusive in the 
remaining four cases). Mixed infections 
with Pneumococcus or Streptococcus sp. 


also responded readily. 


ALTAFUR was administered orally in vary- 
ing dosage: the optimal dose is believed to 
be about 22 mg./Kg. daily. 

Side effects were minimal in these patients, 
being limited to gastric intolerance in a few 
cases, usually controllable by giving the 
drug with or after meals. Laboratory studies 
performed before and after ALTAFUR treat- 
ment revealed no adverse influence on renal, 
hepatic or hematopoietic function, nor other 
signs of toxicity. 

In vitro, staphylococci isolated in this series 
proved uniformly susceptible to ALTAFUR, 
whereas many strains were resistant to a 
variety of antibotics. With ALTAFUR as with 
all nitrofurans, the lack of development of 
significant bacterial resistance is considered 
a major advantage over other antimicrobials. 


Lysaught, J. N., and Cleaver, W.: Paper presented at the Symposium on Antibacterial Therapy, Michigan 


and Wayne County Academies of General Practice, Detroit, Sept. 12, 1959 (published Nov., 1959) 
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bright new star 


in the antibacterial firmament 


brand of furaltadone 


the first nitrofuran effective orally 


in systemic bacterial infections 


Antimicrobial range encompasses the majority of common 
infections seen in everyday office practice and in the hospital 


Decisive bactericidal action against staphylococci, streptococci, 
pneumococci, coliforms 


Sensitivity of staphylococci in vitro (including antibiotic- 
resistant strains) has approached 100% 


Development of significant bacterial resistance has 
not been encountered 


Low order of side effects 


Does not destroy normal intestinal flora nor encourage 
monilial overgrowth (little or no fecal excretion) 


Tablets of 50 mg. (pediatric) and 250 mg. (adult) 

Average adult dose: 250 mg. four times a day, with food or milk 
Pediatric dosage: 22-25 mg./Kg. (10-11.5 mg./lb. body weight daily 
in 4 divided doses 

CAUTION: The ingestion of alcohol in any form, medicinal or beverage, 
should be avoided during Altafur therapy and for one week thereafter. 


NITROFURANS —a unique class of antimicrobials 
EATON LABORATORIES, NORWICH, NEW YORK 
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measured calories for adequate nutrition with high satiety 
on 900 calories a day—without appetite depressants 


DIETARY FOR WEIGHT CONTROL 


adequate nutrition in 900-calorie program 


One-half pound of Metrecal powder, the daily 900- 
calorie feeding, provides 70 grams of high-grade pro- 
tein plus vitamins and minerals to meet or exceed all 
established minimum daily requirements. Metrecal 
itself is the diet—the complete diet. 


impressive clinical results 


in uncomplicated overweight: In a twelve-day study of 
100 patients' on the Metrecal 900-calorie program, 
the average total weight loss per subject was 612 
pounds (over 42 pound a day). In another study,? pa- 
tients on the 900-calorie Metrecal program for two to 
thirty weeks showed a weight loss per patient of 3 to 5 
pounds weekly during the initial weeks and 2 to 2'2 
pounds per patient per week thereafter. 

in overweight complicated by illness: In a study of 42 
overweight patients,’ some with serious medical dis- 
orders such as arthritis, cardiovascular disease, dia- 
betes mellitus and gout, the 900-calorie daily Metrecal 
program provided an average total weight loss of 6.3 
pounds per patient during the first week. The investi- 
gator encountered no significant complications in the 
management of these patients. 


excellent patient cooperation 


All investigators'** commented on excellent patient 
cooperation. This was attributed to the effective loss 
of weight, the satiety of Metrecal which satisfied hun- 


ger in a majority of patients, its simplicity of use— 
no calorie counting or menu planning required—and 
its palatability. No appetite depressants were required. 
flexibility in use 

When more than 900 calories are permitted, either the 
daily allotment of 42 pound of Metrecal may be in- 
creased or it may be used in conjunction with low- 
calorie foods. Metrecal may also be used for one or two 


meals a day or as the total diet two or three days 
a week, 


easy to use 


All patients do to make a full day’s supply of Metrecal 
beverage is mix 42 pound of Metrecal powder with a 
quart of water. Or they may make a glassful at a time. 
For variety, Metrecal is available in Plain, Chocolate 
or Butterscotch flavors. 


Weight-Control Guide for patient instruction is avail- 
able from your Mead Johnson representative, or by 
writing to us, Evansville 21, Indiana. 


references. (1) Antos, R. J.: Southwestern Med. 40:695-697 
(Nov.) 1959. (2) Tullis, I. FE: Initial Experience with a Simple 
Weight Control Formula, to be published. (3) Roberts, H. J.: 
Effective Long-Term Weight-Reduction— A Therapeutic Break- 
through, to be published. 


Mead Johnson 


Symbol of service in medicine 
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The RCA-NBC MEDICAL RADIO 
SYSTEM—like the neuron—will have 
one primary function: to transmit 
vital information rapidly. The think- 
ing, the observations of the finest medi- 
cal minds in the world will pass through 
this System’s “nucleus”. . . . an Edi- 
torial Board and Advisory Council of 
distinguished professionals . . . and be 
transmitted electronically to you. 


All medical programming will be un- 


der the supervision of the Board. Dr. 


Chester Scott Keefer, Pres., American 
College of Physicians, is Chairman. 
The Advisory Council, including rep- 
resentatives of all specialties and sub- 
specialties, will prepare the programs. 
Medical Editor is Dr. Cornelius Trae- 
ger, practicing physician, clinic chief 
and Professor of Medicine. 


Via closed-circuit FM radio, you can 
now monitor a Convention, “attend” a 
Symposium, “read” a Journal Digest 
article on Acute Renal Failure or 


Aortic Valvuloplasty, get a report on 


BULLETIN 


HISTOGENESIS 

OF A NEW 
COMMUNICATION 
MEDIUM 


Medical Economics . . . and never 
leave your office, or home. 


The Medical Radio System will pro- 
vide a receiver and speaker bringing 
you 3 separate programs daily (each 
broadcast 4 times for your conven- 
ience). A typical medical program will 
offer the latest medical news, 12-15 
minutes of editorial matter, and 3 min- 
utes of ethical product information. 
Between medical programs, heard 


* only by you, specially recorded music 


by RCA Victor will play over a second 
speaker in your waiting room. 


Subscription to the service is $10 a 
month (special rates for groups). This 
includes equipment, installation, and 
regular servicing by RCA technicians. 
For information, mail this coupon to: 


RCA-NBC MEDICAL RADIO SYSTEM 
30 Rockefeller Plaza, N. Y. 20, N. Y. 


NAME 
ADDRESS 
CITY. 
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Many MIGRAINE attacks 
can be stopped at the start 
by the prompt use of... 


Advantage 


“MIGRAL’ permits maximum ergotamine therapy with the first dose 
~— because the “MIGRAL’ formula includes the proved antiemetic, 
eyclizine hydrochloride, to counteract the tendency to nausea and 
vomiting. 


Dosage 


‘MIGRAL’ should be taken immediately at the start of a migraine 
attack, and the effective dosage should be determined on an indi- 
vidual basis. When the total dosage necessary to stop an attack has 
been determined, that amount should be taken as initial dosage in 
subsequent attacks. 


In general, 2 to 4 “MIGRAL’ tablets taken at the first sign of an 
attack will terminate a headache by preventing progression to the 
vasodilation stage. If treatment is not started sufficiently early to 
achieve this result, an additional 1 or 2 tablets should be admin- 
istered every half hour until the patient is relieved, or until a total 
dosage of 6 tablets has been taken. 


Caution 


It is. recommended that not more than 6 tablets be taken during a 
single attack, nor more than 10 tablets per week. 


Each sugar-coated ‘MIGRAL’ tablet provides: 


*‘Mar-zine™ brand Cyclizine Hydrochioride....... . 25 mg. 


In bottles of 20 and 100 tablets. 


& BURROUGHS WELLCOME & CO. (U.S.A.) INC., Tuckahoe, New York 
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The lew cest antibacterial prescription with assured safety and effectiveness 


© wide-spectrum activity © high rate of clinical effectiveness—up 
to 90 per cent « exceptionally low incidence of side effecta—less 
than 2 per cent—even in long-term use * minima! risk of hazard- 
ous superinfections ¢ essentially no danger of anaphylactic reac- 
tions * fewer problems with the development of resistant mutants 
* economical therapy * reserves antibiotic effectiveness for fulmi- 
nating, life-threatening infections 


For complete information on dosage forms, dosage schedules and precau- 
tions, consult | literature available on request. 
Rocue® 


ROCHE LABORATORIES Division of offmann-ta Roche inc Nutley 10+ N. J. 
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